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Ir  onv  of  the  principal  characUristic*  of  our  cpocit,  m  a 

[.OoauacrdiU  point  of  view,  ta  IhiS  inmoiiiH;  progrtM  wliioti 

ever;  dcparuncnt  of  productive  induslry  liu  uliicvi,-!],  il 

Doat     be    admiltod    that    the    art*   of    wlu  Iteration     and 

F«>plu»ticalion  liare  more  tlmn  kept  pncc  with  tlint  progrew. 

Tbem  arts  have  invaded  the  luxarics  and  ncecssitics  of  Iwtfa 

the  rich  and  the  poor— mimai^  foodi  medicino,  furuiinre. 

the  mcMts  of  life^  and  the  requiranents  of  disease ;  all  tliai 

can  Ixt  mixed,  hackted,  twisted,  ground,  pulverized,  woven, 

pnoaed — tU  articles  of  consumption  in  trade,  in  manurtu:- 

ltir«^  in  the  arts,  in  a  word,  *L1  that  am  be  mode  mutter  ut 

comneroe  and  be  sold,  is  adullerated,  fakiitcd,  disguiiird,  or 

drugged. 

Tet  it  is  necessary  to  make  a  distinction,  for  man}'  tbin^i' 
are  denounced  as  adulterated,  which,  etrictl}r  speaking,  are 
■tot  so.     For  example,  if  by  any  contrivance  a  manuJActureT 

tgu(ice«d  iu  making  clotli  or  tisnue  in  wbicli  a  portion  of  wool, 

'  of  »ilk,  or  of  linen,  li  replaced  by  cutton  (and  aucL  fabrics 

are  con»lw)tly  made,  as  every  one  knowti),  such  articluH  are 

improperly  eaid  to  be  spurious;  it  i«  (rimply  a  new  fabric 

^^  which  partakes  of  certain  propertic*  of  each  matmol,  and 

^MpAm  utlil  /or  vhttt  U  U,  there  can  bo  no  ground  lor  ecu- 

i>  
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plaint;  the  pnUtc  are  clesrly  beodlted  by  being  &bl«  to 
Iffociire  articles  answerinff  iLe  purpose  and  looking  nearly,  if 
not  quite,  aa  well  as  fabrics  composed  entin^ly  of  wool,  silk, 
or  tinen,  at  a  roiiiced  price ;  and  it  Is  only  wiieo,  on  account 
of  tli«  doae  imitation,  the  Mller  succeed*  in  |>alming  audi 
articlM  on  tho  unwary  cusunuvr  at,  or  nearly  at,  tlie  price  of 
the  gcnaiae  gooda  that  tlie  practice  !»  to  be  do]}recnte<I )  but 
in  such  a  com,  th«  ^ud  clearly  lies  nt  tho  door  of  the  »eller, 
nirt  at  that  of  tho  oiaker.  Ncith«r  arc  the  good*  to  be 
inrcighed  agninit  because  dislionetrtly  sold  for  that  which 
thi^  arc  not,  that  i»  under  a  folio  name,  and  nt  a  price 
which  they  could  not  commaud  if  their  nature  were  known. 

Violent  bowvrer,  sophisilcalion  is  practised  upon  drugs  or 
aubaioDcca  employed  for  manufacturing  purposes,  no  sueh 
reasons  can  be  pleaded,  even  in  extenuation,  for  no  benefit 
can  poaaibly  ncvruc  to  the  public,  e^en  though  the  price  be 
a  reduced  one,  of  aa  admixture  of  sulphate  of  barytea,  or 
of  chalk,  for  auoqde,  to  white  lead ;  of  lamp-black  to  plum- 
bago; of  eolphate  of  potash  to  sulphuric  acid,  kc,  ftc,  and 
if  adulteration  be  applied  to  medicinal  ageuta,  drugs,  or  Id- 
gredienta,  or  to  artidca  of  food,  the  fraud  becouea  diabolicd 
aftdunpardonable,rortbGadditionofcha!k,  ofplotttT,  ofntum, 
to  flour  and  to  bread,  of  tallow  and  ochre  to  chocolate,  of 
chrooiate  of  lead  to  tea,  he,  not  only  affects  ilie  purchaser's 
puree,  but  destroys  his  lie&lth ;  whilst  tho  substitution  of  flour 
for  ([uinine,  of  clay  or  of  Spanbb  liquorice  for  opiiuD,  of  lead 
for  mercury,  of  saltpetre  for  nitrate  of  sHrer,  jeopardise  at 
ODce  the  patient's  life  and  the  pliyaidan's  name  and 
ebuMler. 

The  public  thetnselrea,  boweror,  cannot,  I  think,  be  held 
altogether  bbuneteee  of  this  extensive  and  widely-spread 
syeteca  of  &and  and  deoeptlon,  of  which  albeit  tlie  sopliiatl- 
caton  and  ih«r  abettors  bear  all  the  odium.     The  morbid 
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appetite  i>f  Dunwrous  pcnoiw  for  titcided  t/art/airu,  llio  n^r 
of  ch«a)>«iuuK,  wbatever  Iw  tli«  price  aafced,  liave.  If  uot 
atUiod,  at  leuitt  incrcMi'd  tlw  evil  to  on  incredibU:  extent. 
Sargain'AuHUrg  harv  tbRrefurc  mucli  to  anitwer  for  in  thin 
Mid  in  other  reapvct*.  But  ar«  w<!  to  pu/  b  manufu«turi.T, 
or  a  trader,  just  ibu  price  he  chooses  to  uk  ?  The  answer  ie, 
lliat  fpoai  the  inccwant  compditioo  amoDgst  rirnl  tradeenteHi ' 
dealerii  and  producers,  no  article,  generally  speaking,  can  b« 
[OBj;  maintained  above  its  fair  selling  price ;  and  this  same 
spirit  of  competition,  which  is  Btrong  enough  to  induce 
nnpriiioipled  dealers  to  r<»ort  to  •ophisticaUon  a»  a  means  of 
uadeRtelllng  their  rivals  in  trade,  is  quite  sufflcieut,  and  of 
itself  W4ifks  mtachief  enough,  without  aay  addidoual  spur  or 
ineentirs  bdng  giren  to  it.  I  will  illastnte  my  meaning  by 
a  familiar  example  : — 

It  is  well  known  Uiat,  at  the  present  moment,  the  avurag* ' 
HM^oe  of  eofl^  including  duly  and  roaatii^,  is  one 
shilling  and  two  peiii«e  per  pound,  and  yet  we  sec  it  marked 
up  for  aalu  in  a  great  nuiuher  of  shops  at  oke  suiLttKO  t 
What  a  Iwrgain '  But  how  dow  this  evnie  about  ?  wmply 
tluui— 


J  lb.  ol  0>ir«^  at  Is.  Sd.  per  lb. 
)  lb.  of  Chiooty,  at  4d.  per  lb. 
The  Grocer's  prvBt 

I  tb.  of  adulterated  Cofec 


L 

d. 

0 

7 

0 
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0 

» 
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The  pnrdiaMr  has  llierefore  paid  one  sliilUng  for  aeT«a] 
penny-worth  of  ouffee.  What  a  bargain  !  not  to  ipedc  of  j 
the  wrotckcd  beverage  which  the  infusion  will  yield. 

But  so  It  is :  Id  the  struggle  between  qoalily  and  (■Imap- ' 
neaa,  th«  lalter  generally  comea  off  rletos^us.     Quality, 
dfeet,  con  telduta  be  at  oae«  recognixcd  or  eatabti^ked  exctpt. 
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b;  etmnaisKHrt,  or  bj  tboM  who,  being  in  IIm;  tnde,  ait 
famitUrixcd  by  long  custom  with  the  i^tprJtniDce  or  look, 
taate,  odour,  and  other  cbamctr.ri^iticM  of  the  genuine  orticlie, 
tod  avtn  thow),  notwithxtiuKlin^  tlieir  craA  (nuch  u  the  per- 
fection of  the  adulterating  uK),  arc  ollen  decnved.  Beoidea, 
tio  ODo  wn  be  rer»od  in  evvrj  trade.  Mid  adulteration  has 
tnvtdod  alL  In  moat  ciuef,  Uxu^ore,  a  trinl  t«  neoeaiarjr  i 
bat  bow  few  cao  make  such  a  trial  in  a  ■atiafaciory  manner, 
or  know  how  to  hcI  about  it?  ClioapncM,  on  tbe  taatimrj, 
is  understood  at  first  sight;  the  temptation  of  purohlMOg  s 
eommodity  ch«ap  ia  enticing  and  cannot  be  withstood,  it 
■Uwocs  all  other  reMOOS,  even  the  promptings  of  common 
teaat,  whieb  peint  out  that  aa  article  offe*«d,  wiibout 
adequate  reftMnt,  and  in  tbe  usual  cunrae  of  Ibings,  at  or 
under  jirime  coMt,  either  cannot  be  genuine,  or  that  tbe  low 
matt  be  made  up  in  some  other  way,  and,  doubt  it  not,  at 
tbe  baTgainer's  expeiue. 

Wlintevcr  may  be  the  cnuae  of  tbe  development  which 
the  adulterating  arta  bav^  taken,  it  in  certain  that  if  dophisb- 
eatiou  could  be  more  tvadily  detected,  iu  practice  would 
become  less  fr«<|uent,  and  be  reduced  In  proportion  to  the 
increaied  olianoe  of  discovery  i  that  is  to  say,  It  wotUd 
dlminlab  gradually  aa  tbe  knowledfje  ot  the  means  of  ascer- 
taining  the  ooDunerciol  value  of  tbe  goods  offered  for  sale 
would  t>ecanie  more  dilTuiied. 

llie  object  then  <if  the  preaentlwok  U,  It  may-  be  briefly 
•tated,  to  indicate  the  varidu*  fulnificn lions  or  the  Impuritiee 
which  naturally,  aooidentolly,  or  iulenliuually,  may  con- 
tamiuate  tbe  voriinu  articlea  met  with  in  cunmierce,  and  to 
«nabk  the  maDufacturer,  tbo  miner,  tbe  trader,  aod  Um 
^bUe  generally,  to  detect  the  nature  and  amount  of  thcae 
aapblatieatioa*  and  impuriliei^  or,  in  oilier  wordjy  tw  uccr- 
lain  the  real  or  inlriuMC  value  gf  inch  artielea. 
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WtiitT'"  Iha  liu  been  attunuil  oa\y  by  a  rc^uUr  uutlysis 
fertittmod  bj  the  practical  chemist.  Sc*cnil  most  vitluable 
tRttisee  of  cliemical  ftoalyiU  fuUjr  indicate,  it  b  tru«,  the 
nctbodt  by  whidi  «ucli  on  analj«u  may  be  made,  but  theM 
mali»cs,  iTon  tl>e  mon  canphsie  dowiiwanb^  an;  far  too 
profound  and  elaborate  to  be  of  (treat  uh,  excqrt  to  the 
chrmiit  or  to  tlie  adraiiccd  clieinical  atudent;  they  require 
K  pntTtoiu  competent  kuowledge  of  tbe  Hciuuci!,  and  do  iMt 
■fford  tbit  aligbteat  awJjtancB  to  tltoxe  wlu>,  not  being  very 

.eooveiMDl  vrith  cbcmicol  mkttvrs,  only  vri«h  to  aecertaiB 
tbe  purity  or  tite  actual  amount  of  arnilable  matter  contained 

I  ,ia  tbe  aubstaoeca  Bnanorncturod  or  purchas^^d  by  tbem. 

In  the  aame  manner  as  a  trcatiao  of  analytical  cbemiMry 
iadicatea  the  methods  by  which  compounds  in  general  can 

.  be  dialillginshed  from  each  other,  and  tbdr  quiuitity  de- 
lenained,  tbe  "CoKxcitciAL  liANii-uooK  ov  Cusuicu. 
AltALTBls"  U  intended  to  show  tbo  spocillc  appticatioD  of 

^.tfaese  methods  to  oompoonds  of  a  particular  kind,  and  In 
wldcli  tbe  operator  may  bare  to  cxanuoe  whether  tln-y  are 
oontaminatcd  by  unpurittca,  or  aophiittJcated  by  fraudulent 
additions,  and  to  what  extent  j  or,  in  fact,  whether  tbe  con- 
stituents known  to  exist  in  the  genuine  article  are  present, 
and  in  tbe  pri>per  degree. 

Id  order  to  facilitate  research,  all  the  substauoes  treated 
of  have  been  put  in  alphabetical  order  i  and  several  of  thvae 

;  «ompounda  being  knoira  under  ToriouB  names,  they  have 
been  entered  under  all  these  name*  in  their  respective  order, 
tbe  reader  being  at  tlic  same  time  referred  to  the  more 
modem  apijollalion  fur  the  information  rcqnircd. 

Tbe  present  book  xhould  bare  been  published  in  Novem- 
ber la*t,  a*  announced  in  the  prospectus,  llic  short  but 
unavoidable  delay  ba«  been  due  to  the  introduction  into  the 
work  of   an  additional   number  of   articles,   which  have 


*iii 

inue&jed  iU  sise  tbov«  one-third  mora  th»a  wm  eoo- 
WiniJaleil. 

TLe  reader,  nnlearaed  lo  chemical  nutlten,  wlU  flnd  m 
the  «nd  of  thU  work  s  chapter  devoted  to  tlie  «xplu)iition 
of  the  Chemical  Nomenclnlure,  and  of  the  rates,  or  i»WB, 
acoordiag  lo  which  bodien  coDil)iiie  with  cjich  other,  klso  a 
■mall  GhwMTj  of  the  tennii  ein|ilo}-vd  in  this  book,  and  with 
which  he  tnay  iwt  be  convcrBaiit, 

111  conclusion  1  would  add,  tbut  all  the  apparattu,  vartmu 
instranteDta,  and  chemical  re-agentd,  described  in  the  pngca 
«f  litis  work,  may  be  obtained  of  the  publliliers. 

Tbo  works  which  1  have  principally  consulted  aru  thc«c 
of  Ikrzolius's  "Traite  de  Clumie,"  and  "Rapports  Annuds 
anr  lee  Progr^  de  la  ChUuie;"  U.  Rose's  "Treatioc  of 
Chemical  Analysis ;"  .T.  B.  Dumaa'd  "  Tnit^  de  Chimie  opjili- 
i]U^  aux  Ann  ut  Manu&ctured;"  Freseniuti's  "ClictnicKl 
Ajialj-iia t"  Dr.  Ure's  "Dictionary  of  Cliemiittry,  and 
Diutioiiar}-  of  Aria,  Mauiibctur*!*,  and  Mine*  ;"  C.  Gcrbart'a 
"Annuairc  itc  Chimie;'*  Bum/'s  and  Itourton-Chariard's 
"Tnut4^  dcN  Falsilicalions  dca  Drogues  Simples  ;"  Gamier'a 
and  llarcl's  **  Des  Falsifications  des  Substances  Alimcnlftiroa," 
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ACETATE   OF  COPPER. 

SVDACETATK  OF  COPPEIl.    TERDIGRIS.    £RUOO. 
0  VERDITBR. 

1.  TiiK  acetate  of  copper  of  commerce  u  a  bbnc  nit  of 
eopper,  wludi  is  met  with  in  luiupa  orcfikesof  about  twenlj- 
five  pounil»  weifjlii,  packetj  up  Lu  white  leatlier.  Tlii^i  nrtida 
wluch  It  exteiuively  used  by  ptuDtera  and  dyers  and  in 
awJciiw,  Im  often  oilultoratod  to  an  enormous  extent  with 
sAoM  and  wIUl  taiphaU  ofropper. 

2.  The  preMoce  of  MuU  is  d<.^tiH:t«(l  by  pouring  hydrocliloric 
add  (muriatic  add)  D[>on  a  given  weight  of  the  veriligria, 
pH'Tiouiily  piilverieMl.  If  chalk  ii>  prrst-nt,  nn  effarrencnw 
yiU  tnki!  plac«.  but  if  pare,  tl>c  vcnligris  will  itissolri!  in  ibc 
arid  without  cflcrrcudng.  Sonw  impurilica  will,  h«wercr, 
be  Iftft  in  an  inMlutile  iiinltr,  wliich  shotilH  be  collrcti^  on  a 
filter,  wnshed,  ilrieii.  nnd  weighed  :  in  Iho  genuine  article 
their  proportion  shoul<l  not  exceed  live  or  six  per  cent. 

3.  To  tlic  liquor  filtered  IVom  the  insoluble  impurilied  above 
tDeolione<l,  sotalion  of  chloride  ol'  barium  should  be  added ;  If 
lUsprod(K«9n«hiiepre«)pilate(aulphat«ofbaryta),itisowing 
to  llt«  preaence  of  lulphurie  add.  Hie  llqoor  oootaioing 
Ibe  precipitate  must  be  well  shaken,  and  the  precipitate 
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bviug  eepnrnUd  hj  filtering  rliould  be  ivuhed,  dried,  ignited, 
ftud  w«iglied ;  1  IT  gnitir  of  »iil[Jiatu  of  bnryt«=40  gndns  of 
luilijdruu!*  Miljtliuric  ttcid,  and  i'oii«M]ui!iiUjr  80  grains  of 
lutlij'drou*  tulpAalr  of  ropprr,  or  125  gmiiu  of  lliid  Mlt  in 
LTyMtabk  Sec  tlic  note  on  CliemiciLl  E(]uiTiJent«,  M  llie  end  of 
ibc  book. 

■(.  Id  order  to  determine  tlu^  proportion  ot earliotuile  t>flimf, 
a  given  weight  of  tlio  verdigri^i,  itiwulveil  in  li/droelilorici 
•H  above  mentioni:d,  nhould  be  trt'iitcd  bj  ■  current  of 
iiilpliuretted  iiydrogen,  until  all  the  copper  in  precipitated  in 
tlie  stal«  of  sulphurcrl  of  co|>[>cr. 

5.  Tliis  is  done  in  Ibe  following  manner :  A  is  a  bottle  con- 
taining D  few  lumps  of  proto-tiulpliuret  of  iron,  and  provided 
wiili  a  perfectly  aii-tlglit  eurk,  perfi>rated  willi  two  faolCB, 
tliivugii  one  of  wliieli  u  funnel  Is  lotioduced,  and  ilirougli  the 

otlier  hole  aahort  straiglit  gloat 
I  p  lube^  C,  proirudto,  whidi  ia 

J^^^^Tj        11  connected  bymvantiofa  tube  of 

L^  "ll^^^^fc  vulcanized  eooutclionc  I),  with 

another  glaw  tube  E,  whicb 
pnsMs  through  a  hole  in  tlw 
corii  of  bottle  K,  containiRg 
water,  and  into  which  water 
|K  that  tube  E  plungee  abonl  one 
inch  deep ;  tlirougli  anollier 
bole  in  ilie  cork  of  bottle  F, 
a  ahort  straight  tnbo  of  glaa«,  G,  is  eonnecled  bjr  means  of  ^ 
tube  of  caoutcliouc.  H.  with  a  disengagement  straight  gbwu  tube 
J.  which  ii  immcncd  in  the  beaker  K,  contuiniiig  the  sotu- 
tioa  of  acMale  of  copper  under  erami nation.  Sui]ihuri<'  ucid, 
dllnled  with  water,  being  poured  lltrough  the  fuiiuol  B,  into 
llie  boUla  A,  containing  proto-itulphurvl  of  iro:),  n  eopiou* 
.Hreauof  Blil]>buretted  bydrogen i* inunedinU-Iy  evolved.  All 
Um  ioials  >liou(d,  of  coiarao,  be  perfectly  uir-tight.  Tho  water 
in  the  bottle  F  aerv**  to  wash  the  giix. 
G.  Tbe  i«lmm  of  milpburettad  hydrogen  should  bo  passed 
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ihrougli  Ibe  solution  of  Mutate  of  copper  until  tlte  Uu«r 
tnvcUd  strongly  of  Uie  |tu,  even  kfter  fJiUting  it  well.  Tlift 
blnclc  pncipitam  of  .iul|>liur«t  of  copper  ko  prottucett  » 
•epantvd  by  filtering  *Dd  wuhcd.  Thv  (iltrnlc  JH  then 
iMOtratixcd  by  anunonia,  *aA  tmted  bj  oxalate  of  ammonia, 
which  will  then  predpitale  the  lime  in  the  state  of  oxalate  of 
linw.  This  precipitate  is  eotlected  on  a  Ullcr,  waaliod,  dried, 
and  ignited,  (liftt  is,  lieated  lo  rodaeas  in  a  sumll  ptaliuum 
crudUe.  Ignition  conrerld  it  into  cArboiiat«  of  lime,  and  it 
'lA  then  H'ei)Ehed  &i  «u<ib. 

7.  Pure  verdipEri-H  ia  routpletety  loluble^  not  only  in  bydru- 
cliloric  acid,  but  likowiwc  in  ammonia,  and  with  the  help  of 
beat  in  dilate  ■ulpliuric  acid. 

8.  The  buyers  of  thisartivlngeoeraltyjudgpofitavalueliy 
ibc  brightnew  of  itii  colour,  utid  by  ilH  drynvas  ;  by  nibbing 
it  in  tiM  palm  of  the  hand  with  a  little  niitvr  or  nlira,  it 
abould  fann  a  smoodi  poxlc  free  from  gritlinciw. 

9.  The  best  verdigris  is  made  at  Monipellicr  in  Fmiet. 
The  Eb^HA  v«rdigrifl  is  nada  from  the  refuse  of  cyder,  and 
id  uueh  inTeiior  to  the  Fi-cnch. 
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8U0AR  OK  1.EAU.    SALT  OF  SATURN. 

1.  Acetate  of  lc«d  Is  umnI  in  Tariotu  arts,  especially  in  dying 
and  calico  printing,  and  is  on  tliat  accouut  un  iin]>artaiit 
nrliclc  of  cximuMTrce.  The  valt  ia  generally  met  with  iti  mliite 
aciculu  crjRtallinc  lumps  of  a  »yi<xt  axlringeiit  llmuiir. 

i.  Tbc  acetate  of  load  of  comnw-rce  waactime*  conlaioF 
acetate  of  lime,  tbc  presence  of  which,  liowovcr,  may  U 
delwted  by  diasolving  n  portion  of  tbc  asunplc  in  witter,  i'ilh.-- 
UtK  «  elnMiD  of  sulphuretted  hydrogen  gns— (i>cv  iipparatur, 
page  7)thn>ugb  thewlution,  in  order  to  precipitate  the  whole 
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nttha  lend  in  tho  gtat«  of  diilphurct  (block),  filKtring  and  tnt< 
iilj;  tb«  nitrate  with  a  eoliition  of  oxnliv  nn<l,  or  of  InnoxalaM 
of  poUah,  or,  bctt«r  still,  of  oxnlntc  of  nmrnonin,  wliicli  will 
iben  produce  ■  ])reci|>ilal«  of  uxniulc  of  lime.  Instead  of  »i!d- 
inK  a  aututioii  of  oxululc  of  ninuioiiia,  a  solutjoo  of  oxalic  acid 
na^  be  tint  puurcd  into  tlw  lillrntc,  anil  an  exceaa  of  aqueou* 
nmmoDia  bdng  thi-n  a<]<lf>l,  irill  produce  a  while  predpltue 
of  oxalate  of  Umo,  if  lliut  curlh  Ik:  prc»«iit.  Wlileherer  waj 
llic  prcdjMlato  L«  pKMluced,  the  li<iuid  containing  it  itliould  be 
warmed,  and  then  kfl  nt  n-^l  until  nil  the  pr<wipitnl«  ha«  welt 
Mitted;  it  is  then  collrclci]  on  n  lillcr,  wmhi'd,  ilricd,  and 
tnodentelj' ignitrd  in  a  plntiniim  cniciblc.  The  oxalate  of 
line  nt  &rRt  burnx  with  u  btun  ftutoe  owing  to  the  oxyde  of 
carbon  produced  ;  the  mnwi  become*  grcyiiii,  then  wliit«,  the 
ignition  having  now  convcrUti]  il  into  rarbooate  of  liiuo,  in 
which  atale  it  is  weighed  aOcr  cooling.  50  grains  of  car- 
bonate of  lime  reprcaeot  28  of  lime,  and  conM<|iieatly 
T9  of  acclato  of  lime. 

A.  If,  alter  •attmling  tlie  filtrate  with  ainnionia  titc  liquor 
beOoiBM  blue,  it  i»  owing  to  the  prenDnce  of  copper ;  if  It 
renwiDa  colourleM  but  beconx^  black  bjr  tlic  further  addition 
nf  hydromlptiDret  of  ■ounoniik,  it  in  owing  to  the  presooce  of 
Iron.  Tbc  proporlioo  of  these  impuritiea,  however,  i* 
genenllj  Yory  trifling. 
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ACETATE  OF  SODA. 

I.  II1I9  salt  ia  of  importjuiee  as  bebi;;  the  principal  roorcd 
IWiui  which  acetic  acid,  in  a  more  or  leia  purified  ftate,  b 
obtained  for  several  jirocewea  in  the  arts.     It  ia  often-  con- 
taminated hy  sulphnle  of  soda,  and  by  chloride  of  aodln: 
(eommDii  Mit,)  or  of  |»ota»diim. 

9.  Tli«  presence  of  sulphate  of  soda  a>Ay  be  delected  afli 
eMimaled  hy  mcaus  of  wlutlon  of  cliloride  of  hnriiim,  in  IIm 
fallowing  tnanner :    a  given  woigbt  of  the  tait  ia  to   be 
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dissolved  in  wat«r,  ami  tlic  wliilioti  being  levied  by  oow 
lOf  I'liloride  of  tMirintii,  a  wliitc  prcci|iilate  of  sutpliaii.*  of 
IbMTyU  will  tlicn  be  pn)ilu<.'<.-d,  wliicli  •■Iiuiilil  he  collected  on  a 
Ft  waslifil,  dried,  ignilcd,  and  weighed. — 1 17  gr.  of  »iil- 

^h&te  of  bQryla="2  of  Huljiliule  of  nodu. 

3.  Cbluride  of  Midimn,  or  of  p()iu.-K>itiiH,  if  preiiciit,  tauy  hv 
d]>iu(ml  bj  )>ouring  inio  tbp  roliitiuo  of  t)i(t  luvtftie  of 

■boTA  QMrnliotMM),  tomn  tolulion  of  nitrate  of  silver,  until 

\*  pracipitalc  t'tnre*  to  be  formed.     Tlic  liquor  containing 

precipitate  (nrhich  i«  chloride  of  silver)  »liou]d  he  sli^htljr 

Lbeated,  aft^r  which  the  latter  is  oolloctcil  on  a  small  tiller, 

l.^rubed,  dried,  fused  in  a  porcelain  crucible,  and  ttieii  weighed. 

144  gr.  of  clilonde  of  >Uver=4>0  gr.  of  chloride  of  jwdiam, 

wl  66  gr.  of  cli)orid«  of  potAiuium. 

4.  Port!  aeetatu  uf  sorla  Sh  white,  and  neutral  when  iri«d  by 
[■teit  pajwra  (  it  iliswlvvs  !ii  3.S6  |>art8  of  cold  water,  and  in 

parts  of  aloolKtl. 


ACCTIC  ACID.— See  flntgar. 


ACIDIMETRY. 

1,  Tlw  proCAas  by  which  the  <|uantitj'  of  real  acid  cun- 
^tained  in  adds,  and  conscquenily  their  intnnaie  value,  b 
rtained,  is  called  aridimrtiy.  Onr  of  the  munt  coiiveuieot 
etlwdii  of  effediug  this  objcrt  i«  ihiii  firjit  jiropi»i-d  by 
}r.  IJr**-,  by  means  of  an  aqueous  Kihiti^tn  uf  pure  unnnonin 
of  a  Riandard  strengtli,  faintly  tinged  with  licmu*.  The 
■Irunglh  of  the  nqueoua  ammonia  should  lie  so  adjusted,  tlmt 
[1000  grains'nwnsurc  of  it  contain  exactly  one  equiriJent 
[17  giainii)  of  ammonia,  and  ri>ruei|uenily  neutnliio  exactly 
*«w  equivalent  of  any  real  acid.  The  itpecific  gravity  of  the 
pure  water  of  ammonia  employed  m  test  for  the  purpose 
t«liuuld  bu  0'992  1  and  1000  groiiu-nxrasure  (100  division*  nt' 
Lie  alkaliuGUr)  will  then  Dculralizc  exactly — 


40  grtun*  of  sulphuric  acid  ( nnhjdrotLi)! 
97    <lo.    of  murixtic  »ci<l  gu, 
44    <to.    ot'  nitrie  uciA, 
60    do.     of  ci7»bilise<l  Mctic  ndd,  be. 
and  so  fonli  with  th«  other  ocIdA. 

%  Aa  wfueoujt  nolutioii  or  uiunuuia  of  the  nhovt  strength 
ad  gntvily  being  pn-pRrt^.  ihc  iici<lin««rii;ttl  proctm  is  vtrj 
Indlar  to  that  itrnclised  in  alkatinictr}' — tliat  is  to  tttj,  & 
knowrn  weif;hl,  for  example  100  {(Ttiinti  of  the  Mmplc  of  acid 
to  be  examined,  are  poured  into  a  sniBciantljr  large  gUM 
'vemel  and  diluted,  if  need    bc^  with   water;    1000  grailM- 
nMBsniv  of  the  lest  liquor  of  ainmonin,  sliglillj  tinged  blue 
with  tinduni  of  litiuua,  are  then  pou^(^d  into  an  aridimeter 
divided  into  100  divittions.     [An   atkalimeter  of  course  can 
kte  employed  Cat  botli  nddimetriral  and  alkaliiiMtrical  cx- 
iperiRKtob,  the  onlf  diffeivnoe  being  in  the  te«t  liquor  cm* 
ployed  as  tMt,  which  in  the    pr<-«i.iitt  caso  l«  iwlntioB    of 
LAiBBKinin  nf  n  knnn-n  ■trrng^th,  wliiNt  in  ttLkalbnutrj'  tW  tc«t 
Rlk|uor  i*  a  »ul]iliuric  ixid  nl«o  of  n  known  ttrpngih. — S«r 
J  AOtalimetty-']     The  operator  then  procpwi*  to  p<nir  ih*  t«st 
I^JIqtior  of  anitnonia  from  the  andimetcr  into  tbc  acid  under 
^examinntion,  iintit  tiiu  change  of  colour  (from  blite  to  red)  of 
th«  tc*t  liquor  of  ammonia,  and  trial*  with  litnins  paper  (see 
Alkaiimrtry)  indinitc  that  thu  neutraliiation  is  complete. 
8.  Let  Ds  suppose  that  ICO  gralus  in  wpl];ht  of  a  diun|»lo 
^oT  sniphurio  aeid  for  exaiuple,  have  required  60  divinoiu 
(600  gralns-mcMure)  of  the  test  liqutir  of  anunonia  above 
alluded  to,  ftr  their  eonipleto  tieuintlixaiiun ;  then  the  pro- 
ion  it, — 

100  :  40  : :  (iO  :  7  ■=  24. 

4.  The  sulphuric  acid  examined  eoutnined.  therefore, 
24  per  cent,  of  pure  anhj'droiu  sulphuric  acid,  or  24  of  dry 
acid,  plus  5-4  of  wnlcr,  that  it  29'4  of  pure  mono-hjdraled 
•ulphurie  acid. 

5.  In  tbfl  sonM>  mantter,  suppose  that  100  grains  weight  of 
Itjrdrovhloric  acid  (muriatic  acid)  hare  required  42  divisionB 
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(430  f^in»-DUiMuro)  of  ili«  ocidimoter  for  ih«ir  compktr 
neutralialton,  Ihi;  cqiiivnlcnt  of  hfdrocliloric  ndd  gas  being 
87,  the  |iro|K>rtian  is, — • 
h^  too  :  97  : :  42  =  Jr  lA-54. 

^e  hydroohkiric  ncId  examiueil  coouined  ttieiKfoTQ  i^-Hi 
per  cent,  od'  pure  or  dry  Ujdroclilorie  a<rid  gas. 
I^b  6.  This  method  Is  extremely  convenient,  batli  on  nccouni 
■"T»f  ita  Rrettt    uxnmcy,  nnd  tiiti    mpUVtly  n-hh  which  thr 
■nalyi'iN  amy  hf  porformed  i  n  few  ininutcj*  only  »n:  rrqiiired 
U>  deb^mtinc  the  quiuitit)-  of  rvnl  acid  wliicli  may  tliii*  be 
,  J  estimated,  evcD  to  onc<liHicth  pan  of  a  gntin. 
I^p   7.  Inatewl  of  liquor  of  ammoniB  of  the  nborc  gravity,  • 
nhlllon  oonUiainx  one  equivalent  of  aoothor  base,  carbonate 
of  wda  for  exunple,  may  be  used,  tlius : — 
■■    9.  Take   10,000  grains-measure   of   distilled   water  and 
diMolw  llierein  540  gmios  of  dry  or  aniiydroua  curbonale 
of  soda  obtained  by  igniting  llie  bicorbonato  of  tlmt  bu.-w  t 
^■aOOO  grains -raiNiHuro  ^00  alkalimetrlcal  meaHtires)  of  xucli 
■■»  solution  corrwsiwnd  tlierefore  to  one  equivalent  of  any  acid. 
9.  Tl>e  strragth  of  acida  may  aUa  lie  awcrtaincd  by  lll^1cr• 
mining  the  weight  of  carbonic  acid  which  a  given  qnantiiy  of 
lis  from  a  known  weight  of  bicttrbonatc  of  potash,  or 
This  ia  done  as  follows: — 
The    opentor     takes     a    bottle    A,    wliich    baa    ■ 
BffWbat  wide  moutit,  but  which  is  capable  of  being  her- 
metically dosed  by  a  cork  perforated  with 
two  holes,  throngh  one  of  which  a  bent 
tube    c,  passes,    and    is    connected    willi 
another  larger  tube  d,  filled  with    fused 
chloride  of  calcium ;    through  the    other 
hole  a  labe  e  h  introduced  Hiitlicieutly  long 
B  ta  readi  the  bottom  of  the  bottle  A.     Tlie 
Cork  with  its  two  tub**,  one  of  which  is 
filled  with  chloride  of  calciuro,  is  then  ac- 
curately weighed. 
A   larger    tjuantily    of  bicarbonate  of  soda  than  i> 
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r«<)iiir«d  for  saturation  U  tlieii  introduced  into  tho  bottio  A, 
wd  a  ftnuill  vMael  (n  |(U.-u  tube  closed  at  oae  end  &o»wen 
best)  li  then  (Med  with  n  weighed  quaattljr  of  the  acid  to  be 
exaoniivd.  and  i*  alio  put  iiitottie  \xtlt\v  A,  taking  care  that 
the  itri<l  dont  not  coidi;  in  ntiitai^t  nitli  the  Incwrbonate  of 
(oilfl,  wliich  U  CMily  nvai<U!>I  by  putting  tlin  lube  containing 
the  add  in  an  upright  position,  and  liwuiiiK  iigtunat  (liv  sidva 
of  the  botllo  A.  and  tho  whole  it  accurnicly  wt-iglii-d.  The 
bottio  is  then  to  be  closed  with  the  cork  propnrad  u  abovfl 
directed,  and  the  apparatus  li  ahakeu  or  gently  jerked  so  u 
to  upset  the  tube  B  cdntuining  tlie  acid.  A  disengagetuent 
of  carbonic  acid  iinmediat«ly  (akett  plucc  (torn  the  d«ciiinpo- 
aitioii  of  the  bicarboitale  of  aoda  by  llie  acid ;  the  water 
which  in  mecbanlolly  carried  off  by  the  i-orlKinie  acid  ooo- 
deiLiet,  or  ix  attaorbed  by  ihi^  taiuffl  i-htoridu  of  caUriiun  in  the 
tub''  d.  When  all  diiengxgrnicdt  of  c-nrhonlc  acid  hn*  <!<:ascd, 
«Ten  after  abakliig  the  apinratua,  the  bolUc  A  should  be 
plunged  Into  a  water  bath  heated  to  abore  lOtf  Kalirenheit, 
whiUt  the  nperalor  siicka  up  at  /  tlie  carbouic  auid  ffua 
contained  in  ili«  bot^  and  wliicli  Is  iheit  replaced  by  the  air 
wliich  enters  bj  the  tube  r.  The  apparnlu«  Alioutd  now  be 
wipeil  dry,  and  aft^r  cooling ;  it  ii  weich^t  the  Iom  of  weight 
'iudlcatiM  tUv  i]uuntity  of  mrbunic  acid  ex|N.-ll«d,  and  cmwa* 
quenlly  tin*  Mitumting  powtir  of  tlie  acid  employed :  44  grninii 
of  low  represent  40  grains  of  dry  sulphuric  acid,  37  grains 
of  dry  hydruehloric  acid  gas,  or  one  equivalent  of  any  ollwr 
acid,  frooi  which  the  per  centa^  is  easily  calculated  by 
a  simple  rule  of  proportion.  Or,  imtlaad  of  tliia  apparatus, 
iliai  of  Dre.  Freaenius  and  Will  may  be  wed  exactly  nd  Is  «le- 
nrlbed  for  the  estimalion  of  alkatlea  by  that  method :  but  in 
either  ewe  the  baUoce  used  should  be  Hufllciently  delicate  to  in* 
dioate  amali  weights  wlien  lieavily  laden.^See  Atkalimntry. 
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ALUATA.— Sm  German  Sitver. 
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ALCOirOL. 

SPIRITS  OF  WINE-Sl-IRITS. 

I.  Tb«  sptritii  of  winii  of  oomtaorce  beoModallj' a  mixture 
of  slooliol  Bnil  wmUt,  which  Gontolas  beddn  k  vct^  fvanti 
proportion  of «  peculiar  oil  derived  from  the  subctanecs  frau 
which  the  spirit  hiu  been  obtained. 

t.  Th(>  proponion  of  alcohol  nontuocd  in  spirils  of  wine^  or 
its  $trengtA,  in  x<^n«rall/  a.4Cvrt«iaGd  by  iu  s]iM;iGc  gnrliy, 
which  1.1  b«it  ili.-iennioi.-cl  hj  tnnan.'i  of  a  di'tic^ult-  bulance,  but 
lor  which  pur[)o,ie  an  initriiiniMit  callril  tint  Ai/ilrameifr,  or 
aieohi4meler,  ii  inoni  gonorolly  CJnplovrd  on  lUN-oiint  of  Xhv. 
facititj^  of  it«  application,  and  q(  tht-  rapidity  with  which  the 
expcriiDCDt  ran  bn  performed.  Thure  are  Mvcnil  fonua  of 
I  bj-drometers,  but  tlia  instrument  alwaTS  oonnetn  of  n  hollow 
bulb  of  gloss  or  of  metal,  with  a  countcr]>oiao 
below  it,  and  a  slender  stem  above,  divided 
into  a  eertain  number  of  degree*.  A  set  ol' 
lablc*  i»  gencnllf  mM  with  tlie  intitrumcnl, 
hj  nnwQiting  whicb  the  spedllc  ^p*i\\j  of  the 
■plrit  is  eaatlj-  aseertalned,  after  observinit  the 
degree^  upon  the  Gtem,  to  which  Kho  iDstruiueot 
ainka  on  being  immeraed  in  lite  spirits  under 
examination. 

3.  Th4!  following  fignte  rvpreaenta  Sikea'a 
Hydrometer.  That  instnmi'-nt  connNts  of  a 
braas  ball  A,  througli  wbicli  a  flat  stem  R 
I  pawiw,  loaded  at  C,  and  whicb  is  dirided  into 
1 1  equal  parts,  4^acli  of  whi<rb  i»  subdivided 
into  two  parts.  Kight  wuight*  aru  wdd  wiili 
the  iiulrument.  which  »cr%'e  for  determining 
tbe  gravity  of  liquids  which  arc  heavier  ilian 
water. 


4.  The  mixture  of  alcohol  and  of  water  Iu  sncli  proportion.*, 
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tlut  at  <)0°  Fakr.  u  lui«  u  specific  gntrity  0(0.92,  ti  cnllcd 
ttaudard,  or  proof  tpirit,  and  It  coaaists  of  aboat  ctjaal 
parU,  hy  weight,  of  pure  alooltol  aud  of  water.  Wc  repro- 
daw  hero  a  tablo  taken  from  Dr.  Ure's  Supplement  to  hia 
Pictionnrjr  of  Arl^  Mnniifiictures  and  Mines. 

^.  Coriv«|io«dL-i)c«  bctwei-a  specific  gnriijr  and  per  eeoU. 
over  proof  at  60'  Falir.  , 
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.Sue* 

ilia 

.9637 

8.3 

.9383 
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^^M 

.973) 

S4.a 
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^H  6.  A*  9|Hrita  of  winn  ■■  «n  oxciabk  ftrliele  cliargfMl  vilh  a 

^^  hr^vy   duty.  prci|Mrtiuiuit«  tu  iu  Blivngtli,  nod   tlie  nunti- 

I  tocturc  or  dUtilUlioR  v(  wtiich  is  Tctler^d  by  vety  otringmt 

I  ivguUtkxu,  it  ia  often  iidalt«na«(l  In  various  way»  ;  ^uch  u, 

I  liy  an  additioti  of  ■ag«r,  or  orexti»L-tive  luutlvr,  by  wLich  iU 

^  u|i{inrcnt  itrei^b  is  dimiiiiahcd ;  or  by  tuqiinitiiic,  coal  and 

^H  wood  nspthn.  jtyroligiioua  acid,  wbtch  mtv  «om«tinkea  IVaudu- 

^^  teiilly  addod  iu  NuSiclent  qtiautity  to  unablie  t1i«  urtldo  [o 

L  |»M  under  tbu  uame  of  one  or  Uio  otbnr  of  these  aabatancCN, 

^H  and  ihu*  to  m-n|x<  iIm!  duty. 

^H  7.  If  BUgBT,  «xtracllvv  matter,  or  turpentine,  hare  be«ii  added. 


AIXOHOL 


IS 


the  best  way  i^r  asccriainin^  tli«  tjuiuiiiiy  of  alcohol  present, 
eonaists  in  dUlilliii;;  u  portion  of  the  itainpip,  and  taking  the 
tfedRv  gravity  of  the  itistilleil  portion,  wliicli  on  referring  (o 
the  tnbin  ubovi>,  will  inilicain  the  p<^r  cimtngc  of  aIcoIioI. 

i.  The  Dilmixlgre  of  alcohol  to  wood  naplha,or  rntlinr  that 
of  t  nnall  quantitj'  of  wood  nainlis,  or  of  pyrolignoUB  ftoid  to 
«  lu^  Itroportion  of  alcoliol,  is  a  fraud  which  lias  been  «x- 
plod«<l  by  Dr.  Ure,  who,  liartng  examined,  at  the  request  of 
llie  Buaril  of  Ciiilomg,  samples  of  oerldii  parcels  of  gooda, 
reprcsntled  as  being  wood-napthu,  and  which  bad  been  at 
first  detained  on  HOApieion,  sucrMcled  in  crtnbliAliin^  that  the 
so-atlled  wood-naplba  ron.iixli-d  almost  cnlircly  of  alcohol, 
•Ughllj  dinguised  by  a  small  proporlinn  ol'  pyrolignoiis  acid. 

9.  Tlie  proceM  recommended  by  Dr.  Urc,  for  the  detection 
of  aleobol  in  wood-ttpirit,  i»  an  fullows  : 

10,  *'  A  small  i^aantity  of  nitric  acid  of  Mjiecific  ]|^vity  I  -45, 
in  Rrtt  to  \k  added  to  ilic  spiril  un<lor  exnniination,  which, 
if  aleoliol  is  present*  wilt  immediately  produce  an  eff«rvea> 
eeoce  of  nitrous  ether  Ras,  which  may  be  recogniecd  na  such 
by  it*  odour.  The  mixture  i»  tlien  treated  by  a  «oliili<iii  of 
menury  in  nitric  add  (which  it  prepared  by  diiwotving 
100  gr.  of  meratry  in  one  fluid  ounce  of  nitric  acid,  « ith  itic 
help  of  bent).  Soon  after  this  addition,  and  especially  with 
the  help  of  a  gentle  heat,  the  mixture  begins  to  elfcrvMce 
and  to  evolve  thick  ethereal  vapours ;  should  titc  cfTcr- 
Tweence  become  too  tumultuouH  or  violent,  it  niUBl  bo  quelled 
by  imnediatcly  wilbdmwiiif;  tlie  fire,  and  cooling  the  reasd. 
A  yellowt»b  grey  precipitate  falU  down,  which  i»  fulminate 
of  mercury,  and  which  should  be  immediately  Acporuted  by 
decanting  or  flltmng  the  liquor  from  it,  wiuliing  the  pre* 
oipitate  on  the  filler  with  a  little  dinlilled  water,  and  care- 
M\y  drying  it  at  a  Iieat  which  must  not  exceed  lOO'  Fahr.  i 
afW  which  it  i.i  wcuglied.  The  quanlity  of  fulmitiale  of 
mercury  obtaineal  i>  n<-arly  equal  lo  that  of  tlie  uleohul  con- 
tained in  llie  wo(id-*|>irit  i  and,  at  any  rate,  the  formation  of 
the  detonating  salt  i>  quite  cliaracteristic  of  the  presence  of 
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aioobol,  lipcc  wooditpirit,  trcsiud  by  nitri«  Bcid  und  mer- 
emy  or  tiWer,  cut  produce  no  fulminaU  of  nItct  or  of 
moPCMry." 

11.  "The  opcrKtortvillLx-ju-in  mind  that  lutaiinatv  of  mcrcurjr 
■nd  fulminate  of  silver  aro  ilnngorouslj'  cxplosiTc  conpouods, 
wliicli  should  be  bnndled  n'iili  the  iitmoet  cautioa,  MpecfaJl/ 
the  fuloiiiiate  of  silver.  In  collecting  tliat  nubntance,  it 
ihould  not  be  louchi^  witli  any  thing  hard,  tor  fubuinatc  of 
■ilnr  hh»  been  kuown  (o  explode  by  couUct  with  a  gltw 
nxl,  evtta  niidcr  wat«r.  Fuliuiuala  of  Di«rctiry,  bovrf.ver, 
mplodm  le»N  mutily,  and  sihuuld  be  jireferred.  For  tlit  par- 
pow  of  rollccling  thoMs  compound*,  the  fL-alher  of  a  quiU 
■bould  be  U!ied ;  and  if  the  qnaiility  i.-i  at  alt  oonsidorablei 
tbat  i^  if  it  exceed?  a  few  gnuDK,  it  kIiouIiI  be  oollec(«d 
in  soToral  Rllem,  m  a«  to  luuidle  only  email  portions  at 
a  tim«.  Uurio);  the  evolution  of  the  ethereal  vapours,  above 
alluded  (o,  all  approach  of  flamv  choidd  hv  carefully  avoided." 

l-i.  Acooi'iliog  to  l>r.  Ure^  lbs butccit«ria for  distiiixui«bi;ig 
wood  iMptba  froiu  alcolioi,  and  aseertalninf;  wlK:ther  tUv 
&rBUT  IN  genuiiM!,  or  ill^ally  luixed  with  alcohol,  arc  tlic 
following : — 

13.  Ut.  The  boiling  jXHat  of  |>ure  vrood-uaptba'Spirit  is  at 
Icut  20*  Fnlir.  below  that  of  alcohol  of  the  sane  gravity, 
and  it  «xliale»  the  clianicteriatic  puDitcnt  and  oflbnain 
odour  of  ddehyde.  Thu!)  L>r.  Ure  foiiad  the  boiling  point 
of  iHire  wood-spirit  and  of  pure  alcohol  to  be  aa  follows  : — 

J^  0r.  0Jt7%  BiUii^ rains qfwB«d^pir*l  IWP'uhr.  tfolaAitt  IBO'/Ur. 
A.     0.S33.  db.  A.  Koo  db.  171.} 

If  10  per  cent,  of  nnjitha  Iw  mixed  vrilb  alcohol,  tbc  boiling 
point  is  lowered  at  Infl  6°  Fahr. 

14.  2ndly.  Wheii  ri^elilicd  naplbaofsp.  gr.O.870Udistilled 
along  witli  a  ^nnl  iguanlily  of  onalaked,  powdered  qnick 
lime  In  a  T«toin  plunged  in  boUing  water,  the  «j>irit  comca 
nT«rw1th  its  |p«Tily  unebutgod  \  whenM,  if  genuine  Rieohol 
or  a  mixture  i-i  nlrohol  wiib  naptlui  be  di*lilli-d  in  the  saine 
way,  the  disliltvd  portion  is  nearly  ftwe  (hm  water,  oud  of  a 
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gnvity  under  0^0  or  70  per  cent-  over  proof  u  tbe  tcm- 

of  60"  Fahr.  t    wood-Njiirit   liKTing   appar«Dl)y  « 

>  afflnUjr  for  water  tlun  kIcoIioI. 

i.  Srdlj.  Wti«nivat«runiMciJUialcoht>l,th«speciAc^ravit]r 

the  Uqiutr  Itecunu*  reduced  id  a  greater  proportion  tlutn 

rbon  wood-»pirit  of  tlio  mmc  gntfity  as  tlic  nlcohol  is 

lilutwl  with  the  umc  ijnantity  of  wntcr.    Tliua,  for  cxunplOi 

i  alcohol  of  %  given  dcneity  it  diluted  with  a  certain  (jiiantity 

'  w»l«r  BO  ft«  to  bring  it  to  sp.  gr.  0.920,  wood-spirit  of  tbu 

<  original  gravi^,  wnd  dilated  with  the  aaiue  quantitj  of 

a,  will  become  of  sp.  gr.  0.926  or  0.927. 

S.  Dr.  Ure  says  that  caustic  polasli  in  powder  u  the  most 

:  teal  Cor  the  detection  of  woud-npint  iu  alcohol,  for  if 

'OOd^^rit  is  prMcnt  the  liquor  uasume^  thuii  u  brovru  colour. 

whilM  pulrtuixed  potaih  does  not  alter  the  colour  of  pure 

[•ioohol,  evcii  atV-r  sevural  hours,  and  it  in  only  aRer  a  whole 

[day's  contai^t  Uiat  a  fcclile  yttlloninb  tinge  u  tlicii  ilL'vvlopcd. 

if  tbe  alcohol  contains  only  2  pot  cent.,  or  even  1  per 

at.  of  wood-»pirit,  it  turos  ycllowi^  Id  the  course  of  ten 

iite^  aiid  brown  in  ball'  an  hour. 

The  specific  graviqf  of  perfectly  pure  alcohol  is  from 
[t^.^9^i  to  0^00 ;  but  by  mere  distillation  the  litrongcr  spirit  docs 
,i&M  yield  ulouhol  of  a  less  specific  gravity  than  0.820.  The 
^■loohol  of  sbojM  never  exceeds  0.835  or  D.840.    &ee  Brandy. 


ALE.— See  Beer. 


AUZARL— See  Madder. 


ALKALIMETRY. 

1.  Tlie    olgect  of  alkalimdricnl    opcratioDS    ii    to    dc- 

iiine  the  <|uantity  of  caustic  olltali,  or  of  cnrbonnte  of 

ili,  contaiiiud  in  the  potash  or  soda  of  oonunercv.    Those 

crations  arc  •implc,  accurate,  rapid,  and  easy  i  tbey  may 

Mid  to  ronsift  in  pouring  on  a  weighed  portion  of  tho 

of  poiaslt  or  of  soda  under  exuniDation,  a  certain 
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quuiti^  of  an  acid  of  m  knowD  strength,  uniil  tli«  alkali  \t 
Mtitntled,  that  u  to  say,  unlit  the  neulraliilog  point  is  bit, 
wlueb  is  asoerluiiied  by  ineoiu  of  litmuM  paper  m»  will  be 
described  prcaenily. 
etf.  I.  Tbn  iniitrunienl  from  wliidi  tbe  iianift  of  tbii 
melLod  of  sonlyxinK  alkutien  itt  dnived,  is  edited  an 
ttlkalimrtrr.  Fijturis  t  ntprwtwitt  Onjr  Lumm'i 
Blkalimcicr  ;  it  i«  n  gliLM  laU^  nlwut  1 4  inchcK  high, 
and  half  nn  inch  in  diiLmct«r,  cnpaUo  of  Iw^ding 
mort-  ttmn  1000  ;;rnini«  <if  wiitcr.  Il  i*  graduated 
acctirolely  from  tlic  tnp  downwards,  into  100  divi- 
DJond,  in  such  a  way  that  each  division  contains  10 
grains  of  waliT.  It  haa  a  small  tuLc  b,  conirounl- 
catinf;  with  the  1arg«r  onu,  whii-h  lunall  tube  is  bent 
and  bevelled  at  the  top,  <-.  Tliis  very  ingeniovi 
vS  M  instrument  was  contrived  by  Gay  Lussac,  and  is  by 
far  mure  convonimt  than  the  ordiiinry  iilknlimeter, 
on  by  it  the  te^l  acid  may  lie  unerringly  pniiml,  <lrop  by 
drop,  an  wanted.  'I'he  only  drawback  to  Gay  I.ussac's 
alkatiiiK'^ter  is  tli«  fragility  of  tlic  small  ndc  tub«^  ^  on  whidt 
BCcoimt  the  common  alkatimcter,  fig.  3,  (see 
infra)  U  more  generally  used.  becauM^  U 
il  has  no  idde  tube,  it  I»  not  liable  to  be  ao 
easily  broken  ;  bnt  then  it  Is  ]m.i  mana^^eobte, 
requirre  greattr  tleodinesa  of  huiid,  and  does 
not  give  such  accurate  rmult*,  a  i>ortiim  of  the 
test-Mid  being  ofWn  wasted  in  varioun  ways. 
Q%y  Laasac'fl  alkalimcter,  therefon^  i.i  prefer- 
able ;  and  if  mdted  scaling  wax  b<-  run,  or  gulta 
pcrclia  preasod  into  the  inlmttue  between  the 
nnnlt  and  the  large  tnbc,  the  instrument  is 
thereby  rendered  roiicli  lesn  fragile. 

?.  The  following  form  of  alkalimcter  represented 
l>erc,  which  I  contrived  some  lime  ago,  and 
which  i*  a  modiRcatioo  of  Schuster's  nlkatiineter, 
will,  I  thint;,  be  found  more  couveDi«ot  slitl  tluui 
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,tL«t  of  Ga7  I.UMM.     It  consist*  of  k  glaw-lob«v  A.  ot  tht 

mac  (limonsioDg,  and  gndual«d  in  the  tame  lUDner  as  itiai 

of  iiaj  LuA^ac  :  but  it  is  prorid«<l  wttli  a  glBM  fuot,  aiid 

the  upper  part,  B,  b  ehaprd  like  the  neck  of  aa  ordinary 

gl&M  bottle.    C  is  a  bulb  blown  Aora  a  glass  tube,  one  end 

of  which  14  i^ruund  to  lit  tbe  neck,  B,  of  the  nlkalimetur, 

'  like  aa  (mlinarjr  gln.is  atopper.     TIiik  bulb  i«  drawn  lo  a 

tapillaiy   point   nt    I),  nnd  Imt  a  liotiwwhnt   lurgc  opening 

at  E.     With  thi*  iiMninicnt  tlir  acid  tcst-liqiior  in  perfectly 

I  under  lh«  control  of  the  operator,  for   th«  globitlar  joint 

at  top  enables  him  to  sec  the  liquor  bclbrc  it  nctuatly  begins 

to  drop  out,  and  he  can  then  regulate  the  pouring  to  tlie 

IpealcM  nicety,  whilst  its  more  subilantial  form  renders  it 

iBHieb  lete  liable  to  accidents  than  lliat  of  Uay  Luasac.     Tlie 

I^BW-foot  b  extremely  convenient,  and  is  at  tbe  same  time  a 

It  a<tditional  security.     8ee  No.  3&. 
'  fu,  3.        3-  ^Vbcii  tli«  oonuDini  slkalimeter,  fig.  3,  is  UMd, 
the  operator  tnunt  irarttfully  jxiur  the  m-id  from  it, 

nby  elming  tbe  tube  with  his  thumb,  so  as  to  allow 
tbe  acid  lo  trickle  in  drops  as  occaMou  niuy  require  t 
a     aod  it  is  well  also  tu  Mnear  th«  lip  of  the  tulw  with 
tallow,  in  order  lo  prcrent  any  portion  of  tlie  tewt- 
acid  from  being  wasted  by  running  wer  tho  outside, 
kIW  pouring,    wbi<Ji   aeddcJit   would,   of  course, 
raider  llic  analyun  altogether  inaccumte  and  worth- 
IcM ;  and  for  the  some  rcMOD,  after  having  once 
begun  to  pour  tbe  acid  IVom  tho  alkaUmelcr,  by 
allowing  it  to  trickle  between  the  thumb  and  Ihe  lip 
of  the  lube,  as  above  uieiiiinnMl,  the  thumb  must  not 
be  rejuoved  from  tbe  tube  till  the  end  of  ibe  cxpori- 
nent,  for  otiierwioe  the  portion  of  acid  which  ad- 
heres t'>  it  woulil,  of  course,  be  wasted,  and  vitiate 
tbe  result.     With  ttitbcr  of  the  alkalimetcra,  fig*.  I  and  4, 
thia  UBOomforlable  precaution  ia  not  n-quireil,  tlin  acid  fulling 
tlly,  drop  by  drop,  from  the  unall  tube,  by  inclining 
lalkoliBwler. 
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i.  Tliere  lire  !M>Ti>ra]  other rormjt  of  allc&Umeier,  such  aslhoM 
«f  Dr.  Utv,  Mr.  Jaiuicxiin,  iinil  i>tber!i,  but  whiobev«r  kiitd  is 
ehown,  the  proceMfi  !•  Ilii;  Kanic :  numeJjr,  pouring  oarvfulljr 
Utc  add  into  tint  volittion  of  the  alkali  nndpr  uxjunlaalion 
until  tho  ncutmliting  jxiint  is  ohtfttoed,  u  will  be  Rhovra 
]>rweulljr. 

PRKFAftATlOK   OF  TIIK  TKf>T>ACID   fOK  rOTA9H. 

&.  The  teat-add  genenUl^  prvfiTrud  iu  &tkaliiii«trical  aamjra 
b  aulpliui^o  arid  of  nuch  a  strrngtli  tluit  i-nch  division  (or  10 
(tnins-neuure)  of  the  olkalimrtcr  Mliiratca  exactly  one  gnin 
of  pure  pousli.  An  wid  of  that  i»rticuliu-  strength  is  i>re- 
pMred  IU  fulluwn  :— 

6.  Take  1 12A  graiiu  of  pure  neutral  and  anhydrous  an- 
boiuUe  of  oodn,  aoii  diMolvc  ihom  in  about  five  uuiivca  of  bM 
water.     [AnliydrouK,  tbut  tc  dry,  neutral  carbwiatc  of  kmIo, 
BUjr  be  mado  by  kcr|>ii^  a  ccrtoiD  iiuontity  of  pure  bicor- 
bomM  of  sodn,  for  n  oltort  limi:,  at  a  dull  hcnt,  in  •  platinum 
erucibl^  by  wltich  means  it  is  couverted  iuto  the  neutral 
carboDoU),  froc  from  water.]    This  quantity,  namely  112.4 
gnioaof  ocutral  carbonate  of  aikIo,  will  aaluraic  exactly  the 
•me  <iuatitily  of  sulphuric  odd  that   100  grains  el'  pur« 
|>o4«*h  would.     Mix  now  one  part,  by  measure,  of  conoen- 
tntted  tulpburic-  ari<|  with  10  pnrtH,  by  ineiii>uTi>,  of  water, 
oikI   as   it  is    aiivinabU-i  where  ■ilkaiim<'irii-al    oiuiays   have 
fi«(|ueatly  to  be  made,  to  kcc|>  a  stock  of  ttsl-acitt,  mix  1000 
grain 5-nM-A><ur«  of  t-onocntralcd  eulphuric  acid,  witti  10,000 
p«iB9-iii(W-->ur«  a(  water,  tttir  the  whole  wi'U,  and  allow  it  to 
eooL     When  quite  cold,  fill  tho  graduated  alkalimct«r  with 
tba  eotd  diluted  add.  just  mentioned,  up  to  the  ptunl  marked 
0°,  taking  llie  umkr  line  of  the  Uijuid  aa  the  true  lerd,  and 
wlaliit  ttirriog  brinkly  with  a  gla.<a  rod  the  ni|u<y>u.->  solution 
of  tlto  1 1 2.4  graini  of  iwutnU  carbonate  of  soda  above  alluded 
to,  di^  the  acid  from  tho  olkalimeler  into  the  vortex  pro- 
duced by  Btirritig,  until  by  testing  die  alkaliiK-  onlulioti  with 
a  itrip  of  reddened  litmus  paper,  aAcr  eaeh  addition  of  ocmI, 
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(I  ia  fouml  that  it  no  longer  show#  an  alkulinc  r«acluMi, 
(wliid)  i*  knnwn  b^  the  strip  of  ivdJeDed  liimus  paper  not 
bdiig  rcnilrrrd  blue.)  but  on  tlie  coiilrsry,  iiiilicates  that  a 
ireiy  Rtiphi  cxocm  of  acid  is  prwent,  (wbieh  is  known  by 
ICMiiig  with  blu«  litmus  paper,  which  wiU  then  luni  faintlg 

7.  If  an«r  having  ihue  exhausted  the  nAoU  of  the  100 
I'diriuona  (1000  gnuiu-ru«aiiurc)  »f  tlii'  rtitiih-d  actd  in  the 

•Ikalimeter,  the  neutralization  io  found  to  be  i-xninl/  attained, 
^jt  is  a  pnxil'  that  the  tcsl-arid  i*  right. 

8.  But  Huppoac,  on  the  contrary,  that  only  M  diviKiona  of 
acid  in  the  nlkalimeter  have  been  rc>quircd  to  nratrmtiBC 

Ifbe  alkaline  xiliition,  it  is  tb«^  a  proof  that  tli<-  li^t-NRid 

1%  too  Ntrong,  it  niiwil  therefore  be  ftirtlicr  diluted  with  w«uv, 

to  bring  it  to  the  standard  strength,  which  is  done  by  adding 

SO  Diea;'mTtB  of  watvr  to  every  80  ineasnre^  of  tlw  arid. 

Ills  u  beat  aecomplinhcal  by  jMuring  liie  whole  of  the  ncid 

a  birge  gla«»-<;yli niter,  aoeutately  divided  into  100  partly 

Fttntit  it  reachcv  ihe  HcnttcU  or  mark  corresponding  l«  80  niea- 

urnt ;  tlie  nnit  of  th«  glim?,  up  to  100,  it  thi-ti  filli^d  up  with 

iter,  w  ihsi  lh«i  Mnie  quantity  of  renl  nci<l  will  now  lie  in 

lOO  nxmsurcs,  as  was  contained  before  in  Hl>  ni<-nnunMi. 

The  above  leat-acid  being  thns  n^nsted  for  the  al- 

rical  asmy  of  potash  may  bo  labelled  Irxt  lulpitiric 

t/hr  pol4uh.     Each  degree  or  division  of  the  alkalimcter 

fmMh  an  acid  repments  one  grain  of  pare  potash. 

10.  When  a  slock  i>f  te^t-ncid  has  betn  llms  pnparod,  it 
Jd  be  ke|>t  in  we]I>Hloppere<l  IU-hLh,  uilierwise  evaporo- 

taking  place  woutil  increaw  the  <|iuntity  of  add  in  tli« 
naining  bulk,  and,  <if  c«arM,  rondcr  it  valnclettt  as  a  test- 
is nntil  re-»dju«ied. 

niKI'AKATlOy  OP   TBB  T«BT-AC1D   rO«  WOk. 

11.  Like  for  potash,  the  test-add  generally  preferred  in 
Jimetricol  assays  of  soda  is  sulphnrie  add,  but  it  muM  be 

■  adjusted  that  lOO  divisions  (1000  grains-incasure)  of  add 
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will  ftxnctljr  nvutralizn  1637  of  pure  ftnhjrdroiw  nenlnil  cat- 
bo:ut<!  of  soilo,  ibiit  c|uuntU}'  containing  exactly  100  grains 
o(  purt:  Koiln. 

12.  I>ivol*(s  ilicnrTore,  16H,7  grains  of  pure  anb^rdrous 
neutnil  corboDaW  uf  >>oda  {obtnined  w  indicated  before,  tee 
No.  6)  in  llvo  or  »ix  ouncco  of  hot  water,  and  prepurc  in  the 
meantime  Ibe  tmi  eulpliurie  acid  by  inixiiig  one  part  hy 
mcaiiira  of  concent  rated  aulphuric  and  with  about  9  parts 
by  measure  of  waici',  and  utir  Iltc  vrliole  ihuroughly.  Wli«a 
the  mixture  Una  bei-onie  i]uit«  cold.  jKiur  1000  grnin«-m«iu«ure 
of  tlie  add  ititu  the  alkaliiuetcr,  that  in  to  Hav,  fill  tin.'  alkali- 
meter  with  the  diluti-d  avid  uji  to  the  point  nmrki-d  0",  tnking 
lli«  uiid(-'r  lint  of  iht-  liquid  im  the  true  Icrel,  and  then,  wliiUt 
ktirriiig  bri.iklj-  tbc  miUL-ouii  HolulioR  of  tlio  168.7  grains  of 
c«r1>oDat«  of  fx)dn  vr'ilh  a  glw^a  rod,  pour  the  acid  carefully 
and  drop  hy  <liT>p  from  the  alknlimclor  into  the  rortcx  co 
pTuduoeil,  until  by  l>-s(ing  the  liijuor  altiriiately  wiili  red- 
dened and  (vitb  bbii^  litinuN  paper  (aee  No.  6),  llie  exact 
neutralization  i«  nMnincd. 

13.  ifilicwiioleof the  100 divi.-()Ondi(IOOO grains-measure) 
)iavo  been  niiitir^id  to  efloct  iW  neulrolixatioR,  it  U  a  proof 
thai  tiM  acid  ir,  of  the  right  Dtmiglb ;  but  if  this  i»  not  the 
oatM!  it  Billet  be  B<lju»tcd  at  described  before  (eoe  No.  8),  that 
i»  t«  iay  : — 

M.  SopjMM,  Ibr  eiutnple^  lliat  only  75  diviaiona  or  meft- 
turra  of  llic  avid  in  tltc  alkaliiueiAr  have  been  re<]ulred  to 
iieutraliM  tbc  168.7  grainx  of  niMilral  <-nrhonu('-  of  »odn  (sec 
No*.  II.  I2),lben  'Amcasurcsofaeiil  should  be  poured  at  one* 
into  •  (lus  cylinder  accurately  divided  into  100  parts,  the 
remainlu)!  35  diiiaioita  should  bo  filled  up  with  water,  and 
the  whole  being  stirred  up,  100  parts  of  ibo  hqiior  will 
now  eofitain  as  macli  real  acid  as  7A  parts  contained  be- 
fore. 

15.  Thb  teat-acid  may  now  aerre  for  the  alkali  metrical 
UMKj  of  khU,  aud  be  labelled  as  leti  tulpSmic  acid/or  tv4a. 
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Each  degree  or  divisioa  of  tlie  alknlimetcr  reproMnU  one 
grmin  of  pure  sotla. 

16.  The  ftock  of  lesl-aold  niUHt  he  kqit  in  vrelURloppcrod 
^'flaiks,  for  the  reaaoua  given  before.     See  No.10. 

FREPAIUTtON  Of   TIIK   TKST-ACtO  FOR   HOTU   ViyTOB, 
90DX,   AXf>  OTIIBIt  BASKS. 

17.  iDslesd  of  pn'paritiR  two  kin<U  of  «-«t-»ciila  of  <lif- 
fer«nl  saturatinK  powers,  tlie  onu  for  potiuth  nnd  thr  otlirr  for 

,  toda,  oae  kind  onty  aviy  be  nitjuHri-d  for  nil  Hlkalir^ ;  that  it 
to  ujr,  the  t«al  nulpliuric  acid  iiinv  bi'  iiC  once  piripnrcd  of 
Hek  m  Mrengtli  tlint  1000  gmins-mcAmirc  nnlt  exactly 
UlunU  on«  oquiviili^t  of  crtTj^  bnxn ;  RDcb  »  tmt,  which 
WM  flrrt  pr<^)0M'd.  I  ViicTp,  by  l>r.  Urr,  is  exceedingly  coii- 
vviii«nt 

18.  Tli«  sulphuric  ttcid  used  for  the  purpose  sltould  Imvo 
m  apeciilc  gravity  of  1.032,  and  sliould  «iac(ly  iieulraliie 
54  gr&liu  of  pure  «nhydrou§  neutral  cnrboimle  of  ttodn,  that 
quantity  eonUlning  «xaotly  one  equivalvoi  or  32  gmlii*  of 
pure  iiodft. 

19.  Diuolve  therefi>refi4gnIllB0P|wreaiiliydroiHnvulnil 
cvboDBte  of  toda  (obtdned  aa  tndicat«d  mt  No.  6)  in  about 
1  ounce  of  w«ier,  and  prepare  in  the  mean  time  the  trait  ml- 
phuric  ucid  by  lulxinj;  one  part  by  munAure  of  ounoi^ntratcd 
Rolphuric  odd  with  about    II   or   12  parli<  by  nuuLHuri!  of 
vrater,   and    stir  IIm  wliole  well.     When  the  mixture   haa 
become  <[iilte  cold,  till  the  alkalimctcr  with  the  cold  diluted 
wid  up  to  tlie  point  marked  0%  biking  the  under  line  of  tbo 
Uqiiid  as  the  true  lavti,  and  whilst  stirring  briskly  the 
ActueouA  »olution  of  the  54  grains  of  neutral  carbonate  of 
toda  above  alluded  to,  pour  the  add  earefnllj,  and  drop  by 
drop,  from  llie  alkaliini'ter  in  the  vortex  produced  by  Mirrin^ 
until,  by  ttt»iiii)>  the  liquor  alternately  with  reddened  and ' 
than  with  blue  litmus  paper  (see  No.  6^  tlie  exact  neutroliw 
lion  i>  obtained. 

20.  If  ilie  whole  of  tlie  100  divisions  (lOOOgnunA-nwa- 
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Kin)  hare  bran  roqoirod  to  n«mT»lix«  exactly  tli«  5 1  graiiu 
of  pure  anhydrous  neuira]  carbooatc  of  soda,  it  u  a  proof 
tliat  the  acid  id  of  ilie  light  Alrenglh;  but  if  this  is  not  the 
case  it  must  ht  a4jii-it«il  m  (leacrib«d  before  (Me  No.  S),  that 
it  lo  nay : — 

21.  Let  us  suppose,  fur  exoiupte,  thai  only  SO  measures 
of  llio  ai-id  in  the  alkulinifttcr  liave  beeii  nxjuircil  la  saturate 
or  nculralixe  iho  54  giuitiv  of  rarbounte  of  aodu  («oe  Mus.  18, 
19);  then  50  lueavura  iihould  bo  poiinwl  at  uiioe  into  a  fflaas 
cyUodcT,  accurately  tlividivl  iiilu  100  [mrta,  lli«  roiuaiuing 
50  diviaiono  ultould  bo  61Im1  up  with  watur,  and  ibi-  whole 
being  well  stirred,  100  parts  of  tlio  aciii  liquor  will  now 
contain  as  much  real  acid  as  i>'as  contained  boforo  iu  the 
50  partH. 

'2'2.  The  acid  nuty  linu-  hi-  liilHTlli-d  aimply  trtt-tul/thurie 
acid,  it  contains  1  ociuivalcnl  or  40  graiiw  of  real  sulphuric 
MJd,  and  lOOO  giains-Doeasure  of  sach  an  acid  will  therefore 
neutraliu — 

32  graina  of  aoda. 

48   of  potash, 

17  —  of  ainnmnia, 

28   oflHiie, 

»aA  to  forth ;  tbat  n  to  say,  it  will  neutralise  one  equiTaleiit 
ttf  aaeh  baae. 

S^.  Ttie  slock  of  te«t-Bcid  muni  be  Iccjit  in  well -atop  pend 
fiaaku,  in  order  to  prevent  ooncentraticm  by  rvaporatlon, 
aa  mU  before,  (see  No.  10.)  By  kt-i-ping  in  the  flask 
eoaiaininjK  it,  a  glass  bea«l  exactly  ntlju»tml  to  the  specJUc 
parity  of  1.032,  at  60"  lein|K'nilur(!,  tlio  operator  nay 
■ivrayo  •»■,  at  a  glance,  wlwthur  ili«  acid  required  re-ad- 
justing. 

niRrAtiATiox  or  rim  ifsT-ACtD  for  the  rOTASii  akd 

M>I>A   ALKALtUerKR. 

S4.  tn  the  aante  manner  as  a  I«M-add  may  be  prapaMd, 
Ml  adjusted  that  the  saaM  quantity  will  neutmllm  various 
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kinde  of  baMs>  w  alkalinwiw  may  be,  ini)  i*  <^eD,  con- 
stnicUid  in  «aeh  r  tnumer,  that  it  taty  serve  tor  ilie  uaajr 
of  both  poUdi  Mul  toik,  and  llieir  rotpfciivc  corbonMea. 

26.  The  alk:ilin>etFr  in  (juwtioD  aliouUI  he,  in  ^hape, 
iinUlar  to  iliat  of  Gay  I.uMac'a,  se«  fig.  I,  or  to  that  described 
Ag,  'i  1  bill  it  gciwrnllj-  coiuiHa  of  a  tabe  dosed  at  ooe  end, 
ibout  three-fuurtbo  of  ta  iiKb  inlemul  diameter,  and  9J 
iDcbet  In  len^lk  It  is  gr«duitti?d  into  100  equal  parts, 
and  Kverf  diriMtm  is  niinibcrrd  from  nlxivc  downwards, 
•CO  fig.  4.  Against  somo  of  ihrm  <livi.iiou.-i  ibe  words 
•odo,  iwtotli,  carbonate  of  soda,  cartmnate  of  puioAli,  are 
writu-n. 

Tbe  test-acid  for  tLLs  olkalimcler,  fig.  4,  slioutd  huTC 


*V  •■ 


•  apedfie  graTilj  of  1.I2G8,  and  an  acid  of 
thai  stren)^h  is  prepared  bj  mixing  one  part 
hj  weight  of  sulphuric  acid  of  apoctSc  gra- 
vilj  1.^2  with  4  parts  of  water,  and  allowing 
ifae  mixture  to  cool.  In  tbi;  nrnta  llnie  100 
gnuns  of  pure  ■nh7<IrouB  earlwnate  of  oodn 
(obtained  S4  indicated  at  No.  6)  should  be 
diMOlvod  in  water,  ami  the  le^t-eutpburic  acid 
of  BpecJflc  gnvitj  1.1269,  pn.'parnl  as  «bove> 
nid,  liSTlng  become  <iai(c  cold,  is  poured  into 
the  alkaliiiMter,  up  to  the  point  mailed  csf- 
bonate  of  Ktda,  tbo  remaining  <livisions  are 
filled  up  witli  water,  and  tlic  whole  should 
be  well  mixed  hj  sbakiDg. 


27.  If  tbe  wliole  of  the  100  dirisions  of  thn  lulpharic 
acid,  adjusted  aa  ju*t  sold,  boing  poured  carefully  intu  tha 
■olution  of  ibe  10Dgrain«  of  tlie  nenlral  carbonate  <if  mhIa 
(•00  No.  '2Q),  neatralixo  titcni  pxaetly,  whii?li  is  ascertained 
hj  teMiuf  the  solution  with  reddened  and  with  blue  litmus 
paper  (mm  No.  6),  it  is  a  sign  that  the  l«»t-acid  is  aa  it  thould 
ba.  In  tbu  contrary  caao  it  must  be  finally  adju^l^'^  exactly 
u  we  dirwtvd,  Noa.  B,  14,  Dl.  and  wbich  needs  not  bo  r«* 
pe««d. 
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Ji8ur  or  i-orA*!!. 


28.  From  nn  average  «uii|>lc  of  tbi;  potftali  to  ht  rxamincd 
Hid  prnvioiml^  piilroruH^i],  uAt^  lOOOyrninx  in  weight,  and 
dissolvij'tlipn)  m  n  mpsulc  in  about  8  ounce*  of  hot  water, 
llt«r  ill  order  to  soparalc  the  insoluble  fVom  the  soluble  jmrtjt, 
and  woati  the  insoluble  liriiduiim  vrhii-h  remains  on  thi?  Iili«r, 
until  the  lifinor  Bllered  front  the  I0<)0  graina  opcraleil  upon 
is  bronght  to  form  10,000  grains>nica«arc  (See  obtern- 
tioRS  37  to  39.) 

39.  If  tlie  water  used  for  vashing  the  {nsoluble  portions 
OH  the  filter,  and  which  miiBt  be  added  until  it  e^Aaat  to  f»sa 
with  nu  alkaline  rcnction,  has  inorcased  the  bulk  of  the  fil- 
trate bpyoiid  10,000  graina-meoaure,  it  must  lie  rcdue«d 
by  rva porn t inn  to  that  qiianlit}'.  The  \intur  u.ied  for  wash- 
ing is  known  to  have  no  longer  on  nlknUnc!  rcnctioii  when  it 
fuiln  liiriiinjs  tiirmerie  paper  brown,  or  rclden<-d  litmus  paper 
blue. 

30.  Tlus  being  done,  1000  gmint-meaaure  of  the  filtrate 
{Mo.  29),  tliat  ie,  one  tenth  part  of  the  whole  solution,  arc 
trwufOTred  to  llw  glnM-b«ak«r  or  vessel  lo  which  thi>  xatura- 
lion  or  neutralizaiioin  is  to  bo  effected,  and  «  small  tiuaiililj 
of  lineturo  of  litmus  is  added  so  as  to  imjiart  a  slight  but  dis* 
tinet  blu«  tinge  to  tlie  alkaline  solution. 

31.  The  glass-beaker  should  bo  placed  upon  a  nheet  of 
white  paper.  In  order  that  tlie  ctunge  of  colour  may  be  better 
obecrred. 

Attag  of  potash  tcUh  th*  Itrl  tnlphurk  anrf  /or  poUuii, 
(m«  N<m.  &  to  JO.) 

9't.  The  alkalimeler  deeerilN>il  (!g.  I,  or  that  of  Hg.  3,  is 
now  to  be  filled  up  lo  0°  (taking  llin  und«r  line  of  tlu-  liquid 
W  tltc  true  level),  with  tlw  Utt  Mulphuric  add  for  potash,  and 
the  acid  in  gradually  nnd  carefully  poured  tli*n'fri>m  in  (he  1 OOO 
gi«iiwi>u«iiure  of  the  potash -solution  eontaincd  in  the  glaw- 
bMker  or  vcaael  (No.  30),  to  wbicit  a  circular  motion  should 
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be  given  whiliic  pouring  tlui  Aciil,  or  which  ahoul<I  be  brukly 
■limd  ID  order  lo  eiwure  complete  Ktion. 

23.  At  flrsl  no  cfiervesceuoe  is  pnxluoed,  becauM  the  car- 
bonic add  expelled,  ItMe&i  of  ewftplng,  ooraUnes  frith  tim 
portiuu  or  till!  ojirbuiialc  an  yet  uiidecMnpoaed,  wltieli  it  con- 

'  T«rbi  into  blcuibuimtt!  of  |Kituali,  bat  ua  won  na  more  tban 
half  the  quanlitjr  of  t]i«  potiuli  in  Mtiirutcil,  tlw  lirguor  bv- 

,  giM  lo  eff«rv««cc,  and  llic  blue  oolmir  of  die  Holiilion  ( No,  30) 
u  ehaagsd  into  oiw  of  a  purple  or  bluinli-rvd  Luo,  which  ii> 
cauwd  hy  tli«  action  of  titc  carbonic  add  od  th>-  Ittiaua.  Mor« 
Bead  should  titen  b«  added  from  lli«  alkallmcter.  ■.'aroflilly 
Btirring  the  liquor  all  tite  n-liile,  aud  no  on  vrilh  intxeaaed 

Fcauiian  as  tfae  point  of  ueulraliuition  ^  approached,  which  is 
IiDown  b7  drawing  the  ghua  tod  uaed  for  ntirriug  acnun 
m  slip  of  Ulmus  paper.  If  lUc  paper  nsnains  Uue.  or  if  a  red 
or  r«ddiHh  Hirvak  ia  thereby  pnxluced  wliicli  di»appear»  oii 
drying  tlui  pajita-,  it  id  due  only  to  the  action  of  the  carbuiiic 
add,  it  ia  a  proof  lltat  the  ueutnliialiou  ia  not  yel  completti, 
and  niore  add  muat  be  added,  mie  droji  only  at  r  lime^ 
stirring  after  each  addition,  until  at  hwl  the  liquor  imhiiri(«  a 
distinct  red  or  pink  colour.  Tlie  ilrcnlu  now  tnado  upon  the 
litiuiu  paper  being  produced  by  the  extremely  Might  exccf^^ 
of  sulphuric  acid,  will  remain  jicniiaiK^atly  red  al^er  drying, 

f  BOd  thia  indieatea  that  the  experiment  i«  at  an  end. 

34.  Thia  point  being  attaiaod,  the  opcraior  oIIowh   tlic 
ludea  of  the  alkalimeter  lu  drun,  and  ho  then  nud*  od^ihtr 
Ininnber  of  divisions  which  have  been  employed.      If  fur 
f  example  50  diviatooa  have  been  naed,  than  the  potasii  exa- 
mined contained  £0  per  cent,  of  real  alkali.     {See  the  obsCT- 
ration*  No.  4'^  and  follovrlng.) 

35.  When  the  olkahmcter,  deecribod  flg.  ?,  is  empbyed, 
^  tlia  teal-add  owj,  at  the  beginning  of  tlio  experiment,  be 

pounMl  from  tlie  lariter  opening  E,  but  towards  the  end, 
tliat  ia,  when  (he  ueiilraliftiiig  point  is  ui>j>roacliiiig,  the  auid 
should  bo  carefully  poured  from  ttie  puiiil  D,  in  lungle  drop«. 
until  the  saturating  (loini  i«  attained,  u*  we  juHt  Mid.     If  tJie 
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"*•  *■  operator  wishes  to  pour  only 

one  drop,  lie  sboultl  doso  the 
larger  opening  E  of  tb«  bulb 
wlihdielhumbvu  Ed  t]i«a1)OTO 
Aguro,  anil  tlKtn  fill  tlw-  bulb  with  the  tcal-aci<l  by  incUoiog 
tli«  alltal] meter ;  putting  noir  the  nlkatimvlvr  hi  aii  upright 
IwditJoii,  a  certain  tinantily  of  ac^id  will  bo  Ktnincil  in  llu> 
<uiiHllarj  point  D;  anil  if  th<-  (hiinib  be  (li«n  prcKscd  KoaD- 
wlint  forviblf  aj-aiiiAl  the  opening  1-^  thi-  nciil  contained  in 
tlini  cai>iUary  point  will  be  forced  out,  and  form  one  snulT 
drop,  which  will  ilicn  fall  into  th<?!  n1knlin<;  solution.  If,  ou 
llw  conti»rj-,  llu-  !<«turnlioti  is  complete,  the  bulb  stopper  may 
bo  romoTcd,  and  the  drop  of  acid  engaged  in  the  oa^dUarj 
point  roAj  eiihi-r  b<.^  prtaaed  out  as  just  ^aid.  or  blown  boek 
inio  the  alkalitnctcr  ;  or  ebe,  without  removing  the  bulb 
•>top|K-r,  the  operator,  by  iippljiiif;  bia  lii>s  to  the  large  open* 
■ng  I'VntRV  iiktIc  thi:  acid  cngngcd  in  the  cupiUary  jwitit  back 
into  the  alltaltmelej'. 

A$$ayqf  poUuh  tei/h  ^he  letl  tulphurir  arid  for  potath, 
noiiu,  and  olhrr  batra.     (Sec  No*.  17  to  '-M.) 

36.  If  inalead  of  thu  xpccial  test-acid  for  potuh  above 
ikeeribetl.  the  operator  prdvrs  that  prepared  of  such  etreogth 
ibol  one  hundred  divictons  of  the  alknlimeter  (1000  graina- 
tneoMire)  eootain  exactly  one  n|iiivalcnt  of  real  aci<l,  and 
nan  oonaeqaenllj  saturate  one  equivalent  of  eauh  alkali  or 
basis  aivd  which  te«t  sulphurie  acid  has  a  specific  gravilj  of 
I  032,  as  dmcnbed  Nu«.  1 7  to  23.  the  operator  proceed* 
exactly  as  was  indicated  from  Nos.  28  to  31,  and  tbe  alk«- 
liroetcr  being  filled  with  that  test-acid  of  sp.  gr>  1.032  up  to 
I]';  it  (tlie  acid)  sbould  be  poured  carefully  into  tbu  aqawas 
Molulion  of  tbe  alkali,  tinged  blue  with  Utuiu*,  until  tlie  csart 
neutroIlEfttioii  la  slloined,  jireciMly  in  tbe  name  maiiiier  m 
fnxu  NoL  28  to  lt3. 

37.  Tbe  netilralieiiig  point  being  hit,  U-t  ua  nupjioM  tliat 
tlio  whole  of  tbe  eootenia  of  tbe   olkaltnvetnr  bare   be«a 
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naptnyf^  (m<l  tliat  the  iiqaeoue  alkaliiMi  sidntion  tin^i)  blue 
will)  litinuH,  HI  not  yet  saturatod,  and  tliat  aAcr  lisving  r«fllletl 
tbc  nlkklimvhn-  n^in,  4  divisions  tacK,  alloff€lh^  104  divi- 
sion*, Iwrc  been  r«|iiiri>d  lo  neutralise  th«  alkali  in  the 
aquvoiu  aoliition  ;  then,  since  100  diTisions  (1000  f^raiiu- 
muuure)  of  the  lc»t-add  now  cmplo/ed.  Mturate  exactly  one 
dquivalent,  tUal  is  48  of  potash,  the  queetion  is  uow,  whnt 
quanlilj  of  polaali  will  liave  been  aatarated  by  th«  l(M  divi- 
sloDa  Ropioyed  f  The  answer  Ja  fouod,  by  a  simple  rule  of 
praportiiMi,  to  be  nesrly  50. 

100  :  49  ;;  135  :  x^^am. 

llie  »«Biple  of  potiuh  ^xumiited  contnined  therefore  searij 
60  i>er  c«Bt  ofiHin:  pottwh.     See  obicrvatinns.  No.  41. 
'  Jittay  ^  potath   with  the  potaah  and  soda  athalimettr. 
(See  No8.  24  lo  27.) 

38.  IT  iiiste«d  of  ilie  tipectal  test -sulphuric  acid  for  polasb 
(Noe.  fi  to  to),  or  of  the  te»t -sulphuric  acid  for  potash,  soda, 
and  other  btaes  (Nos.  17  to  23),  the  opemlor  uses  the  potash 
and  sods  aUcaliiDeter  (24  lo  27),  the  method  lo  be  fuUoired  b 
exactly  that  deacribtid  fn>m  28  to  31.  Some  of  the  sulphuric 
■rid  of  specific  gniTity  1.26tl,  (*«e  26,)  i-i  lo  be  pourHl  into 
the  alluili meter  until  it  rcachc*  the  pinnt  mark<-d  patiuh, 
(taktnn;  llie  under  lino  of  tlit'  liiiiiid  w^  the  true  ti'^vcl,)  and 
the  rrmainuig  diTisionc  of  the  ntkiilimcter  arc  can.'fuUy  filled 
with  WBt4'f .  The  operator  then  cIomm  the  opertuiv  of  th« 
tube  with  tlie  thumb  of  the  left  hand,  and  the  whole  il 
Ttolcnlly  shaken  until  perfectly  mixed. 

39.  Th«  Mid  mast  now  be  carefully  poured  from  Ihoj 
kllnGinelcr  into  the  alkaline  solution  of  the  pntiuh  und 
exembuiion,  until    neutralisation    is  attained,   precisely  M' 
described  from  Noe.  92  to  33. 

40.  'Jlie  nentnJistBg  ptunt  being  hit,  the  operator  nlloirt^ 

the  rides  of  lh«  alluUmetcr  to  dnin,  nnd  hn  then  reodit  off  the^ 

DOinbeT  of  divisions  employed,  whidi,  if  that  number  be  £0, 

indicates,  of  course,  that  the  potasli  examined  contained  50 

per  cent,  of  red  potash. 

c  S 
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■tl.  Had  tli«  operator  wishcJ  to  know  the  qiHUUti^ 
mrhomaU  of  ptitash,  be  Hhuulil  liuvo  |iourud  tlie  teM-Mld  in 
({uoiitioii  into  the  olkaUmetcr  up  to  the  point  marked  "ear- 
lionate  of  polath,"  &Utd  t\u:  remiiindcr  with  wikliir,  luid  )>ro> 
(tt-ding  vxMtty  u  juM  mi^tilioncd,  antl  Hilmitling  Uiat  th« 
*nmi>le  andrT  examination  cnDiniii«  .^0  pc-r  cail.  of  rest 
Itolitah.  the  number  of  diritionn  (>tn|ilojrod  would  be  found  to 
rorn-Apond  to  noarly  73  <k'grfc»,  5Q  grains  of  real  potMh 
being  «i|uiTalaiit  to  attxly  73  gniiu  of  pure  carbonate  ef 
putask.^See  the  following  obserrations  abo.) 


OBsatrxnosi. 

42.  In  alkalituetricol  awajv,  and  considiving  tbc  r«{Hditj 
with  which  the  operattun  tno^  be  pvTfonni^d,  it  is  advisablft 
not  to  rest  Katixfled  witli  one  trial,  but  to  repeat  the  cxanuDa- 
lion  twice  or  ibricc,  the  firxt  Irinl  bring  intended  onljr  aa  « 
wrt  <»r  guide  or  approiimntivc  a««iy  of  the  degree  of  satura- 
tion, which  i«  tnoro  accurately  determined  by  repeating  the 
«X|>erimcnt. 

4.1.  Or,  if  th«  operator  wilt  not  take  this  little  exim 
trouble,  he  nhoiild,  at  aiij  rate,  before  he  begins  to  pour  the 
Mill,  take  a  little  of  the  filtered  alkaline  solution  out  of  tlie 
gllM  beaker  or  tcsmI,  aa  a  corps  de  n'tervt,  with  which  ha 
ooutpleiut  tlK  KaturatioD. 

44.  Instead  of  taking  1000  grains  in  wdght  of  the  poluh 
tn  be  exaauoed,  and  in  order  to  ensure  the  complete  decoin- 
piwitioa  of  the  carbonate  of  potash,  and  to  produce   Uie 
distinct  pink  tinge  which  indicates  that  the  Mturatlng 
in  aliainod,  (No.  33.)  the  snlphurio  acid  must  be  added 
■light  exceM,  the  estimation  therefore  is  alway*  a  Utile 
Idgli ;    oodSWineQtljr,  in  onler  to  tender  tlio  utkali  met  Heal 
aiialysb  alrietl/  accurate,  a  oorredion  !•  absolutely  required, 
titat  ia  lo  aay.  the  exoeM  of  snlpburiu  acid  must  be  deducted. 
Let  us  auppoac,  for  example,  that  in  order  to  obtain  k 
|)rnnaii«ntlj-  red  *treak  u]>on  the  litmus  paper,  the  eperabff 
hu  added  two  dropa  of  add  more  than  are  required  to  render 
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lk«  MlotioD  perTectl;  aeutnl ;  he  must  uceruio  Low  muty 
•ii«i{M  u*  contained  Id  vne  divUion  of  tlie  alltaLimeter.  Su]i> 
po««,  wbicli  ia  generalljr  th«  east,  lliat  eac-Ii  division  coiitainn 
10  droiM,  then  the  o)>i'T«tor  *ubtnict«  the  2  drop-o  of  sulpliurio 
add  in  exceati  frum  the  number  indicateil  by  the  olkaliiiHiter : 
thai  ia  to  Mjr,  be  must  nubtnct  ft  f^tun  tbut  iiuiuhvr.  In  the 
eKani]>l«  K*^ea  b«fore,  tlie  per  wnl.  of  tli«  {lotiiah  csiunineil 
in:(t>«il  of  bebg  SO,  would  be  jO  — 0.3  =  49J  per  cent.  oC, 
real  puuub. 

ASUT  or   SODA-ASD. 

45.  Tlie  alkali mrtrical  rjitimution  of  soda  ii  performed 
cxactlj  in  tbi;  Mmc  manner  aa  tbot  of  poia»h.  That  i*  lo  My, 
from  an  average  sample  of  the  Hoda  to  be  pzamined,  lake 
1000  graiiu  in  weight,  and  boU  il  for  five  or  six  minute^  in 
•lioul  H  uuncect  of  water,  filler  from  the  insoluble  porliori, 
and  irwth  the  residuum  on  thr  6lter  with  boiling  water,  oiitil 
it  DO  long'T  dn>p<  from  th>'  Alitor  with  an  alkaline  resctioii. 
(29),  and  the  bulk  of  the  salutiun  hiui  itiereaMd  to  I0,OO(f' 
grwo«-mMsvre.  If  the  raliitiDti  hm  iMnm  incream-d  beyond 
that,  }>y  tbc  water  required  for  washing  the  innolubli: 
renduum  on  the  filler,  it  aliould  be  r«duc«il  bj  ev3poniIi<'n 
to  that  bulk. 

46.  This  being  done,  11)00  griuns-measure— that  is,  oik:- 
tcoth  part  of  the  aqueous  solution  of  tbc  soda-ash  abava' 
nenliotwd,  {U.)  ia  transferred  to  the  glass  beak«r  or  re«Ml 
in  which  the  saturation  i.i  iiitiMicInd  to  take  plac«^  it  ii  tioged 
disiinetlj  hlun  with  tincture  of  litmus  (30)^  and  tbu  opvnitiiui 
is  porformrd  in  tbc  saroe  manner  and  with  the  ratac  pr<> 
GSBtions  a*  for  ]>oias]i ;  the  glass  beaker  containing  thf  l>lii'- 
alkaline  solution  being  placed  upon  a  sheet  of  while  (■np^-, 
iIm  bett«r  lo  obi^rve  tli«  change  of  colour  whicli  takes  phK*> 
when  ihe  latnraling  point  ia  approaching, 

Auag  ofioda  with  Iht  tat'Sulphurir  aeiil/or  toda 

47.  Having    put  into  a  glniu  btraker  the   1000   grains- 
measure  i>f  the  aqueous  solution  of  soda-ash  lo  be  esaiBined, 
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(4 1,  45,)  the  fllknlimetcT  described  flg.  I ,  or  thnt  ui  fig.  2,  U 
miiv  to  be  fill«il  up  to  the  poiot  ouirkal  0%  (Inking  tli«  uiid«r 
line  of  tlio  liquid  as  tbe  true  level.)  with  the  trat-tuiphune 
for  toda,  described  before,  {see  1 1  to  16,)  and  poured  tbcre- 
i'rom  n-ith  great  ewe,  and,  at  ihe  fame  tim^  stirring  briskly 
the  liquid  in  the  beaker,  exacily  at  waa  dfiscriltcd  for  tbe 
wlunilioo  of  potash  ;  the  carbonic  acid  expelled  hj  tho  add 
r««oting  upon  the  as  yet  undecompoeed  portion  of  tlio  ear- 
bonatu  of  soda  in  the  solution,  converts  it  into  bicnrbooatti  of 
Kxta,  no  thai  at  first  no  etTorTescence  is  priHliiMMl  i  but  a* 
soon  ns  more  than  half  the  quantity  of  thi;  sodu  in  the  itolu* 
tion  is  saturated,  a  brisk  etTerveHvence  takes  ptnce.  The 
operator  naj  Ihercfure  pour  at  onoc  a  pretty  targe  quantity 
of  ncjd  from  the  alkaliiueter  without  f^ar ;  it  is  only  when 
Uie  effervtwrcnce  begliu  tbal  be  should  proceed  with  in- 
■■m*«d  can-  ns  the  |i«int  of  neutralization  is  approached. 
Tliv  mode  of  operating  \*  preciwely  like  fur  potash,  (33,)  tbe 
aaaay  is  known  to  be  tcmiinated  when  tlie  streaks  nuidc  upon 
tlie  Mripa  of  blue  litmus  paper  with  the  stirring  rod  leave  a 
distinct  and  poruianetit  pink  colour. 

48.  If  after  saturation  and  allowing  tlie  aides  of  the 
nlkaliiiieler  to  drain,  the  nunibitr  of  iliviMnni  employed  ia  for 
exnmplir  .52,  tlien  ihu  tamplu  operated  upon  contained  52  per 
I'l'iit.  ot'  real  soda.  (See  llie  obtHwration*  4'J  and  following, 
also  tjie  observation  No.  £4.) 

Aavy  ly*  toda  ttit/i  tht  tetl  tvljtAunc  aeid/or  potath,toda, 
ttfd  ctKer  botes.  (No.  17  to  23.) 

49.  li^  iuteadof  (he  special  tcttt^add  for  soda  just  alluded 
to*  the  operator  employs  tliat  which  has  a  spedfic  prtvity  of 
1.082,  and  100  diriMons  (1000  gmins-nicaKun.-)  of  which 
Htomtv  ODo  equivalent  of  each  basov  the  method  is  abaolutnly 
similar  to  that  just  described,  47,  4H  i)  tlie  alkalimeter  ia  then 
Ulleil  up  to  0*  with  this  (est-acid,  (Vom  which  it  is  carefully 
poared  into  the  alkaline  tolutioii,  until  the  exact  neutralidnn 
polu  U  hit. 
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50.  But  ilie  eqniv&leRt  of  Mdii  being  33,  nmi  10i>  divinionf 
of  the  tett'Nulphurii:  ncicl  now  cniptojrvd  being  ciipabk  ut' 
ntamling  tmly  tluit  (juimliljr  of  sotiK,  it  is  clear  Ihiil  with  llip 
aoda-uh  Cnkt'ii  on  nn  cxntnpl^i  in  llic  proocding  cmw,  ami  ron> 
taining  Ji'2  ]>er  cent,  of  n.'al  soilu,  tltc  o|i<.-nit(ir  will  huvi;  to 
refill  the  ulknliiiwter,  nnd  that  A  oTtnin  niimlii-r  wf  ilirlsionn 
of  tlii*  »«-oon<)  lining  wiil  be  raDplojred  to  pprfwrt  the  witiira- 
tioD.  In  thL>  iiutaticc  the  operator  will  tiiid  limt  60^  <livi- 
*in«is  mora,  tUtngcthcr  one  hundred  and  sixty  diri^ions  and  a 
half,  liAve  been  required, 

100  :  32  :  :  lOafl  :x=JIS. 
Tim  MMiplo  of  mdii  exunined  oonlained  ilicroforo  S2  per  c«nt. 
of  real  aodo.  (Sv«  obKerrations  42  itDi)  fallowing,  and  alfo  Si- ) 

Attay  €^  toda   trith  lAe  polralt  and  ioda  aUtatimtUr. 
(No.  24—27.) 

51.  If  inatend  of  tbo  »pcc!al  t<-«t-(ulphuric  neid  for  wKlit 
(11  to  16)^  or  of  thu  ti>)>t  xnlphuric  acid  for  potash,  lujda,  iind 
Um  oiii«r  boaea  (17  to  23),  the  operator  uses  the  potash  anil 
foda  alkalimeter  (24 — Vi\  the  method  is  always  tliat  de- 
scribed fruni  44  and  AH.  I'hat  is  to  tuy,  the  aqueous  solution 
of  aeda  Is  poured  into  tlie  glaaobeolcer  od  there  di-noribed,  and 
tbea  Mme  of  the  salphunc  arid  of  J^iwcific  ;;mvity  1.2(iH  (set- 
No.  3<>)  Is  pourvd  Into  tLi-  alkntimL-tcr  until  it  renclu-d  ihe 
iwint  marked  ".indn,  (tnkinj;  llic  nnUrr  line  of  the  liqnid 
a*  thi>  true  lerol)'  and  the  remaining  liiviMon^  of  tbo  alkali- 
meter  are  careful  Ijr  filled  lip  wiib  water.  The  aperture  of 
iIm  tube  ahotild  then  be  thoroughly  clowd  with  the  thutnb  of 
tbn  left  lund,  and  the  whole  is  violentlj"  shaken  until  per- 
f«ctly  mixed,  taking  great  care  of  course  not  to  Mjuirt  onjr  of 
tbe  acid  out  of  tlic  tube,  whieh  evidently  wouhl  bn  a  guu«- 
of '■rror  proportionate  lo  the  quantity  of  liquor  wliicli  would 
Itave  thus  been  lost. 

5'2,  I1ie  acid  should  next  be  carefully  poured  from  the 
alkalimeter  into  the  alkaline  solution  uf  the  coda  under  cxaiiii- 
natioD  into  tbe  glass  bcukcr,  until  ueutralizalioii  ia  attained 
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ffilli  lUI  the  t>r«cMilianf  described  befbuv,  (46,)  siirniij;  briglilj 
nil  tliu  while,  or  afivmch  addition  of  ndd.  The  nuutrolixing 
point  boing  atlitineil,  the  i>i>entor  aUovrg  the  m\c*  of  titc  alkn- 
limotcr  todrftin,  and  then  ivuidfl  olf  the  number  of  divisions 
•rmptoTed,  which,  if  that  number  be  Si,  indicatM  of  eoarae 
thai  ili«  Mda-a»li  assajred  contained  52  per  c«nt.  of  reAt 

53.  If  ihv  operator  wishes  to  kiuiw  what  ^luantitj-  per  eent.^ 
of  carbonate  of  euda  these  52  per  cent,  of  eauBlic  aoda  coi 
r«*|KiniI  to,  or,  which  in  the  satiiL'  ibin^,  if  lie  wiihe«  to  know 
what  quanlilj'  of  rardonalr  ofsmda  in  oontaincd  in  100  parU 
in  weight  of  tbe  umIm  under  examination,  he  obntild  pour  the 
tftU-acid  it)  i{ui;aiti>»  (Hpedfie  ([ravitj  1.2l>N)  into  ibu  alka* 
limetcr  up  to  the  |ioint  marked  ntrhanalt  ii/~  *ada,  (ill  the 
r<*niiuning  diviMgn«  with  water,  »ltake  th<;  whob  wi'll,  aiid 
proceed  irnti^tlj-  a-i  ju^t  deacrilx-d.  Admitting  tliat  it  i»  the 
MHiM  aompk,  that  Is  to  say,  that  it  eoiiUtiiM  cutclly  £2 
r«ut  of  real  duila,  it  will  be  foaiiKl  that  (he  number  of  ilirl- 
lieaa  emploj-od  are  nuw  1^7  j,  for  !>2  o(  cauntir  mmI*  eorrca-j 
pond  exactly  to  97.75  of  carhonalc  of  *oda.  (Sco  the  follow 
iim  oboerratian,  also  No.  52.) 

OIMKRVATIO.V. 

54.  If  llie  soda-aafa  ta  veiy  poor,  instead  of  opentio|fl 
Dpon  lOOO  Ki-ains-meMOn^  or  ono-tenlli  part  of  tl>e  wholo 
■olulion  (45.  46),  it  is  adTbabte  to  lake  thrct-  or  four  thunnaiid 
grains -mF&£ lire,  and  to  dirldo  hj  three  or  lour  the  number, 
of  division*  of  tlie  lMt-nd<l  employed  Ui  iuilunil<i  tlH:m.  Suf 
pone,  for  cxftDipK  that  baring  lakm  -1000  grains •ncamin:  i 
ihe  alkaline  wlniion.  tlte  nunil>rr  of  diviswns  of  the  lest-*c)d 
wliicli  hare  been  employed  is  2'i,  iIiIa,  divided  by  four,  wit 
gire  13  as  the  per  ccniage  of  real  soda  contained  in 
•4m  pie. 

55.  The  so*la-a*h  of  cmmneTce  contaiiu  generally  insolubl^n 
^iibslanoee  which  are  remored  by  Glteriag,  as  we  said,  and  a 
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ler  or  lew  quantity  of  «hlon<l«  of  sodiom  (common  salt) 
of  nulphftKr  of  Hixia,  whicli,  bowerer,  do  ool  intuTfnv 
witb  tlw!  M:ctirM7  of  ike  rc«ull ;  but  when  Milphurots,  sul- 
phites, or  hjT»o«ilphit('*,  arc  preKnt,  lb«e  «ubffUiioc«,  ncutral- 
Inng  k  orrtnin  qiianiily  of  tli«  teat-a<.-)it,  would  render  tlir 
■ftinutioa  acnmaiy  inacciiralc  ;  n-licrcfora  it  is  sbeoluidy 
'DecBsaarj,  in  ftucli  ama  to  tranfiforni  tbi-sr  itiibitanceti  into 
lulplmicdi  hy  calcining  a  givt^n  (iimtililj  of  the  sample  with 
Hve  or  six  per  ctrni.  of  chlorate  of  po(a»h,  as  recomuendi-il 
hy  Gaj  LuMSc  and  Wclicr.  Tlic  operator  tEwrefore  should 
intiniatd/  mix  SOO  orfiOO  graliis'of  pulverixed  chlorate  of 
potash  with  100  grains  of  tli^  piilvirriz^d  miraplc,  iind  tunc 
tbe  nlxlura  i»  a  platinum  crucibli-,  fi>r  nliirb  purpoor  my 
bluw^pe  gas-furnace  will,  I  iliiiik,  be  found  cxccclingly 
cooreoicnt.  The  liucd  maiu  nhould  th«ii  be  ili>«i>lve<l  in 
boilil^  woUTi  filtered,  wa«h<^(l,  and  in  every  r»poct  tttl^nytt^ 
as  WM  dfAcribcil  bofons  with  one  or  the  other  of  the  teal- 
•cida  mentioned. 

K.  Yet,  if  tlie  toda-asb  contains  any  tiypoiiulphiii-,  it 
ahould  not  be  calcined  witb  chlorate  of  potash,  because  under 
the  influence  of  thi«  «iib*tanoe,  one  equivalent  of  hypo«til- 
pbito  becomes  tntiufonnetL  uot  Mo  one  r^ivalrnt  only  4>f 
tulphatt,  bill,  reacting  upon  one  cftuiviilcnt  of  carbonatir  of 
•oda,  expel*  its  eartwnic  a^'i'i,  and  foniw  with  the  xodn  of  the 
deeompoMxl  carbonate,  a  btcohH  fr/tticalmt  of  sulpbolc  of 
iodn,  each  equivalent  of  liyjKisulpUiie  becoming  ibuii  coav«rted 
ioto  two  equivalents  of  sulphate,  and  tlieivfure  crealiui;  an 
crmr  pmpovlionate  to  the  quantity  of  tbe  hypdnulphittt  j>ra> 
Mol,  eacli  aqnivali^it  of  which  would  tliu.i  destroy  one  einu* 
rileat  of  nai  and  available  alkali,  and  thus  render  thr 
eatinaiioo  of  tii«  nntplc  tDBccurat«  pro  lanto. 

57.  It  is  tlierefore  prefcrabb',  aeconling  to  McMra.  Frc- 
•eoios  aad  Will,  to  add  to  the  alkaline  tolution  of  tlie  sample 
a  iiuall  (piantily  of  yellow  cliromatc  of  potaali,  the  obro<ni<- 
acid  of  which  traDsfurms  Ike  sulphitea,  byposulpJiiteo.  and 
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«il|)liur«t8,   into  Milphatc?   and    witter,  witli  .'<«]iarallou   o{ 
anlphur. 

Dtfetion  oftulpkurfi  t^  »odium,  sulphite,  or  AtfjMMtlphiU  cf' 
loda,  in  »>da-mk. 

SHi,  Whether  tlie  Munjile  to  be  nnalyncd  contaiiiK  niij-  hu1> 
pliuret  of  itudiuiQ,  sutpbiie,  w  hypgsulpliilc  of  aodiii,  v  easily 
aacirrlaiii')it  ua  fullun's  : — 

£9.  U^  on  pouring  sulphuric  acid  upon  a  portioD  of  tlie 
Socla-ftjtb  under  cxiuuinDtioii,  nd  odour  of  rotleu  eggs  (buI- 
pbnratttMl  hydrogen)  \>  crolvrd  ;  or  it'  u  portion  of  the  wdft- 
iLsJi,  Win^  diMolvf-d  in  wntcr,  and  then  filtered,  produeoit  n 
block  prv-ipitate  (sulphiiret  of  lead),  irh«n  solution  of  ac«1«tu 
of  l««d  ia  poured  into  it,  then  the  sample  contains  gulpfaurat 
of  sodiuin. 

60.  And  if  to  dilute  sulphuric  add,  tinged  r«ddlsh  yollow 
by  some  biehroniate  of  potaoh,  a  cenaiu  portiou  of  tlie  soda- 
Aith  under  examination  being  added,  but  not  !n  *uER<dent 
i|uanlily  to  saturate  the  ueid  eompletely,  imparlit  a  green 
tinge  to  the  acid  liquor,  it  ii  a  proof  that  the  Mmple  oon- 
taina  citlier  nulphite  or  hyposulphite  of  soda,  the  green  tinge 
being  duo  Ui  the  tnuisfonnation  of  the  chi«inic  acid  into 
oxyde  of  chrooiiiim. 

(il.  If  muriatic  acid,  being  poured  bito  a  clear  solution  of 
the  «>da-tsb  and  led  at  rest,  beooraci  turbid  after  some  time, 
and  flrolvea  an  odour  of  sulphuroiiA  ai-id  (the  odour  of  born- 
ing  brinutoneX  the  turbidoc^H  i*  produced  by  a  sepamtloa 
of  sulphur,  and  It  iDdicobv  the  presence  of  hypuAulpliala 
of  lodn. 

Kttimntion  fif  ihf  faustic  toda  rontaiiied  tm  »i>da-a»A. 

ti'i.  The  mi<U-ash  of  commerce  fVefguently  contains  some 
catutie  soda,  llic  profMirtion  of  which  it  is  soiuctiues  im|>ort- 
ant  to  deteniiiue.     This  tiuy  be  done,  aucordinu  to  M.  Bw- 
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renrill,  bj  addJnfr  on  cxcom  of  Mltitura  of  chlorMc  of  bftrium 
fo  the  wineaiu  wltiUoo  af  the  soda-ruh  under  vxatniiulion  : 
the  CMrimnnli^  uf  hocIh  is  thereby  converted  into  t-«rboiut«  nl' 
borjU,  wliil»i  rhi!  caaatio  aoda,  m-acting  upuu  ilw  cUorido 
ofbariaiD,  a  quaniiij  of  free  borjia  is  thuD  |in>diiced,  pru- 
portMUte  U>  ihni  of  ihi^  mnHtic  soda  in  the  hoda-asli. 
AAer  this  ndiliiioci  of  <^hlorii]o  of  buititu  tbe  liiiuur  is  lil- 
meil,  in  order  (o  Mpftratc  the  precipitali'd  carboniitc  ttf 
iMTjta  prodim'd,  and  wtiii-h  reniains  on  llie  filter,  on  whioli 
it  sbottld  be  wiubcd  with  |>ure  waKr.  A  few  luinpa  of  chulk 
are  Uien  |>ut  into  a  Florence  fla«k  a,  mid 
Mme  diltitv  murintic  iirid  being  (Murod  upon 
it.  an  eflTi-rvoKCfnco  da«  to  a  dittcnga^cment 
of  earbonie  acid  i*  pr«dno<sl ;  thcflaxk  is  then 
oloted  witli  a  good  cork,  provided  iritli  a 
bent  tube  6,  riMcIiing  to  the  bottom  of  thi' 
TOMol  r,  and  IIip  ttmm  of  carbonic  add 
prodarcd  if  ilion  pa*Md  through  ilic  liquorr, 
Hltervd  from  tbe  earbonnte  of  bar^a  above- 
DwntioMd.  The  stream  of  carlranic  acid  produces  u  precil^- 
Ute  of  catbonale  of  buryto,  whioli  slumld  U.-  nl.io  eolleeted  on 
a  aepanic  Alter,  waMbed,  dried,  and  wcijtlml.  Fuoh  f^rain  ol' 
this  aecond  precipitate  of  carbonate  of  hnrvta  correAponda  to 
OM  of  causUc  so<Ia. 

63.  As  tlie  Boda-ash  of  commerce  ntinoKt  iiivpriahly  cun- 
lains  earth;  carbonatca,  Uie  sample  o]icralr.<I  upon  should 
always  lie  (litsolrcd  In  b<^Ung  water  and  altered,  in  order  In 
•epatrkte  the  carbonate  of  lime  wliicb  othcrwiM;  would  in  all 
eirvdiMtanees  saliirato  a  propoftionale  quantity  of  the  ttwt- 
acid  and  rvuder  the  anal)^*  worthleM. 

Ettimatiott  of  lil*  luauMy  of  walrr  ettntaiutd  in  polatfi 
anef  in  foda-ath. 


64.  Tbe<|uaniitj  of  water  ootitaincd  in  cllber  poluh  or 
iOila-B«h  if  BMH-rtalned  by  beating  a  weighed  qoaolitf  of  the 
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■unple  to  reiiiieas  in  a  oovcrod  pUcinuin  crucible  Tbc  lt»s, 
after  ignittun,  tndii-ale!i  the  (iroporlion  of  waiur.  If  any 
i-auslic  iitkiili  i<  |>rcm>rit.  one  e(|uiv«Iunt,  ^  {)  of  wal«r,  in 
re4Aiued,  wliicli  onnnot  m  IIiuh  espelled,  but  wliich  may  bv 
r«linuit«<l  bj  calculniioD,  oA^r  t)i<i  pr(i|iurli<xi  of  tlie  eaostie 
nlkftli  has  bt«n  dt-tcrmitn-d  iw  »howa  b<-fgr«,  «ack  32  grains 
■■f  cauttic  alkali  ciinUiDing  9  graina  o(  water. 


bits.  tasMKinva  and  wax's  alxauuktricai.  niocxss. 

G5.  BcfidM  the  alkdlmctnciU  j>rocca8e<»  wlik-li  bare  bc«u 
cxplnincid  iu  the  preceding  pageh  Ibc  proportion  or  available 
alkali  ooBtained  iu  a  aample  niaj  be  «tijna(«il  by  asourtaia- 
tlie  Binaunt  of  carbonio  acid  twntaincd  thereiii,  niul  wliicb  ia 
diaeogai^  on  neutnUaing  Um  csrbooated  alkalt 

66.  Tlii*  meUiod,  however,  of  eatimating  tlie  ralae  of 
alkalieii  bj  ilie  wei^t  of  tJie  carbonic  avi'l  giM  lib<?rat«<d, 
and  wliieU  l»  alwBTS  proportionate  to  tbc  <iuaniity  of  real 
alkali  id  the  earboDulu  opi^rntcd  upon,  haa  been  luiig  luxiwii  t 
Th-.  I'rf,  in  tbc  "  Annals  of  rhiloeophy."  for  October,  1817, 
and  nwro  lately  in  his  pamphlet  "  CbciuUlry  SiniplifitMl,'* 
•lewribvd  Mvenit  instrutnenta  for  analyiioi;  futh/  tuid  alka- 
line carbonatiia  by  ibe  quantity  of  ciirbouiu  ufM  lii.'ieRgagcd 
bma  (beta  when  treated  by  an  arid.  The  iugMtiuuK  little 
apparatus  einployvd  by  Dn.  Fn»(;niu#  and  n'iU  fur  the 
the  sane  pturiuae,  givM  bIm  accurate  rcsniu  ;  but  it  should 
be  ohaenred,  that  witcn  Ibo  iwtaah  or  8oda-a»h  of  comiiM-rcc 
cootaina  any  canatic  alkali,  or  tncarbonale  of  alkali,  or  any 
eartliy  or  otlier  carbcaiatca,  for  exonplo,  oorUinate  uf  linte. 
wbicfa  ia  frequently  tbe  cok^  ^^**  proceaa  ia  not  applicabU-, 
unloM  tbc  cauvtic  alkali  or  ifa>  carbonato  be  previously  cou- 
Tac1«d  into  tlK  neutral  corbonnie  :  the  earthy  carbonate,  irliieh 
■uiy  be  prranni  likewiae,  mast  be  rcnwvnl  befortbuiitl. 

67.  The  apparatus  of  Drs.  Fnweniua  and  Will  cotiauta  uf 
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twu  flasks,  A,  B.     The  tlrat  mint  hare  a  eapncitf  of  from 

j^   •  two  to  two  oLincee  aii4  *  lialf  :  ttie  secood, 

,j         «       |ft    or  HmkIc  B,  sliould  tw  of  a  sDialler  r.itt,  and 

1  I  .J      lieM   ffotn  one  ouik'u  nnd  a  liulf  to  two 

fr  ^     ouiiDeK.      Biith    fiiLtki   muiit    tw   provi4le(l 

I  1  II      with  [H'rrrcil^  MOund  cork:>,  <-'i'<^lt  [ii.-rrura(«<l 

/    \        /  |V    with  two  liiotui  llkroiigli  which  the  tubus 

[        J     {     I  }<*''>''<  '1^  pwiing.    Tbo  lower  cxin-tnitf 

^— -'      ^^ ^  of  tbe  tub«!  a  muit  be  to  ft^jo^tcd  w  to 

rawh  nenrly  to  tlu;  bottom  of  tiie  flask  A. 
antl  ibi  upfirr  rxtrcmity  is  closed  at  i  by  means  of  a  small 
pellet  of  wax  ;  r  is  a  tub*  beiit  iwli-e  at  right  an|];1es,  one  eiwl 
of  whfeh  Dkeraly  pratrudM  ilirou|;h  ili«  oork  into  the  llank  A, 
but  ill*  fiber  end  reochoA  nfiirlj-  to  the  botlom  of  the  ftuk  B. 
Tb<e  lube  d  of  the  lln.->k  B  merely  protrudes  Ihrougb  the  curk 
into  iIm-  Aask. 

Tlte  atifmralriH  liring  <!if])0«M  w  jiint  Kaid,  a  certain  quu- 
tity,  IW)  grain*  for  riample,  of  ihp  (K>laxb  nr  i«oda<n«h' 
uadcT  vxiDiination  (and  wliich  may  have  bci^n  prcrioiialy 
ilitd  M  deMiibod  No.  61),  ts  weigbod  and  introduced  into 
the  flask  A  ;  walvr  u  ntxt  poin«d  into  tliia  lUak  lo  about 
one  tliird  of  itc  capacity  ;  coiic«otrated  sulphuric  acid  isnowi 
poured  into  tli«  ttiuk  B.  ai>d  the  corks  ant  6nuly  put  on  the 
Rasks  which  thns  bccoufo  MuiuMtcd  so  ad  to  form  a  twin- 
•{■paraius  whicb  ia  theii  pttt  on  a  delicate  balance  and  Mon- 
TtttPly  woigbwl. 

4iK.  TIm  woiglil  of  the  npparalu*  bring  nutcul  ilown,  tho 
operator  slionld  iiow  apply  his  lipx  to  thn  «xtn-mity  of  tha  , 
labe  d,  and  suck  out  a  few  air  biil>blc«,  whidi  rarclics  tlto  air ' 
la  tiie  dul  A,  and  conw<iuenlly  catiae«  tbo  nilpliurie  add  «f 
tho  fla*k  B  to  aMend  a  eeriain  beiglit  (aAcr  the  nictioa) 
iiilu  tlio  tnbe  C  ;  and  if  afW  a  short  liiuc  the  ralumn 
wilphuric  acid  muintaiM*  iu  height  In  the  lube  c,  it  h  a  |>roof  1 
that  tlw  apparalui  i*  air-tigtil,  and  therrfun-  ai  it  should  be. 
'rtii*  bein^:  a>u'iTtaincd,  euetion  if  again  applied  lo  the  ex* 
tranity  of  tlic  tube  ei,  so  that  a  portion  of  tbc  sulphuric  ooid 
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of  the  H»ik  B  ucend*  into  tlw  tube  e,  and  prc-M^tl^  falli 
\nlo  tho  fliL^k  A,  ihn  qiiaatitj'  whii:h  tliii*  flows  over  being 
proportionate  to  the  vacuum  procluccd  hy  suction.  As  tcou 
tM  tliG  aci<l  comoa  in  contact  with  the  carbonate  in  the  lladk 
A,  carbonic  acid  i»  discn^ged,  aiid  in  order  to  escape  it  must 
poAst  hy  the  tubo  c,  through  the  cooceulrated  sulphuric  >cid 
of  tli«  fUt»ik  B,  by  whieh  it  ia  completely  dried  before  it 
Rnally  ft«:apr«  thn>ii;:h  thi"  lulw  d.  Tin'  f.(Tcrve«ceaai  pro- 
duced by  the  diidigngcjucnt  of  the  carhoiiic  iirid  having  suIm 
sided,  suction  i»  nguin  appliod  to  Ihii  lube  d,  in  order  to  cauM 
ft  frcslt  quantity  of  suljihuric  acid  to  fiow  over  into  tlie  flMk 
u  befon.-,  and  m  uii,  until  the  i-arbonate  being  completely 
decompmcd,  «irbi>nic  acid  rraiw*  to  be  evolved.  When  tht» 
point  is  obtainwi,  n  powerful  suction  is  applied  to  tlic  tube  it, 
io  order  to  cause  a  lolcmbly  large  ijuantity  oi'  acid  to  llow 
into  tlie  fl»-Hk  A.  which  thus  booomcs  very  hot,  ftom  the 
combination  of  tlie  cuueentratod  acid  with  the  water,  so 
that  th«  oarbonic  Mid  ia  tlivrou^hly  dltcu^ifed  from  llie 
■olution. 

eO,  When  all  evolution  of  carbonic  acid  gas  hu  eeawd, 
the  little  stopfer  of  wax  i»  can-fully  removed  from  the  tube 
C.  and  suction  applied  for  wme  tirni-,  in  order  to  remove  the 
carbonic  acid  contained  in  the  flasks  and  replace  it  by  atmos- 
pberie  air.  When  the  apparatus  has  become  quite  cold  it  Is 
wi-ighed  again,  the  diflercnce  of  weight  between  this  second 
weighing  and  llir  ftrsl,  tliut  in  to  »ay,  the  lost,  iiuUcatea  of 
oonrse  the  c|tuuitity  of  carbonic  ai.'id  which  wan  contained  In 
the  carbonate  and  which  lia*  uMuigted,  from  which,  of  oourw, 
the  quantity  of  the  carbonat<w!  nlknli  operated  upon  may  be 
calculated.  Suppose  in  cilect  that  the  lci>s  is  19}  grains, 
taking  the  e<]uivalont  of  soda-— 32,  and  that  of  carbonic 
aoid— 22,  (carbonate  of  aoda— A-l,)  it  is  clear  that  if  22  of 
carbonic  aciil  rcptrsent  32  of  soda  or  Si  of  earbouate  of  wdo, 
the  t9i  gmiiu  of  earbonloacid  which  wen  disengaged  repn- 
Mnt  W  grains  of  carbonate  of  nda,  or,  in  other  words,  Ibc 
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100  gntiM  oPm>^-m)i  op<:rttt«d  upon  coRliiiiiuU  48  pvr  ceaL 
'  of  caHxwiMte  of  Koda. 
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70.  Ab  Itio  widn-a*))  of  oiinimorco  always  oiiitiilnB  earthy 

curbanaias,   ii>»tcn<l   of  {niliiiig  ilic   100  graios  vLicb   are 

la  be  analysed  dirc^ly  into  tlio  flnak  A,  il  is  absolulely  nvctv 

nary  tint  to  diBsolre  them  in   boiling  water,  to  filtor  tli« 

Milution,  aii<l  to  waah  tlie  procipitnle  lUut  may  be  lel>  on 

tho  filter  with  bdling  water.     Tbe  nulutiuii  niid  ilie  wadh- 

ingit  bdn^  mixed  logetlier,  shoutit  thiMi  U-  concent mteil  by 

fivaporaiion  to  tluniuUli  their  bulk  to  the  ]>ropi!r  vdliimc  I'ur 

Inctiou  into  the  Huk  A,  and  thu  procout  is  theii  carried 

I  dowrilx-d. 

71.  If  thr  «MU-a«h  tinder  oxiuiiinatiuii  coniaiiu  any  aul- 

(iliuret  of  BodiuDi,  sulphite  or  liypnAulphitc  of  mhIo,  it  muHt  | 

be  treated  exactly  as  was  d<iscribi?d    ^Of.  AH  to  61,  pre* 

vious  to  1)«'ginniiig  tlie  analysis^  ainoo  othemisc  sulphnrMicd 

tiydruj^en  and  sulphurous  add  would  be  duenKU^ed  along 

with  the  carbooiu   ui-id,  whii^h  would  apiHiivntly  augment 

the  proportion  of  the  latter  and  rviider  the  rmult  quite  crro- 

73.  If  llio  fwda-osh  ironinins  any  caustic  sodn,  wlJrl)  la 
IV«qDently  thr  casei  Drs.  Kmcnius  and  Will  prescribe  to 
w«igh  off  a  portion  of  the  aauiple,  and  to  triturate  it  in  a 
mortar  with  about  3  or  4  jiarU  of  quartzwie  sand,  and  about 
•ine  third  part  of  carbcinaf  of  ammonia.     The  whole  in  then , 
jwt  into  a  small  iron  cnp^iilc,  and  tlie  niatM  being  moUtcnod' 
with  aiiuei>u4  ammonia  is  then  crajwralod  to  dryness,  in  order 
to  oxpel  the  amnionia  and  cai'booate  of  ainmonta.     The  nuiMJ 
I  i»  lliMi  treated  by  naler.  llltercJ,  wualied,  concentrated  to  thfl^ 

^H    proper  bulk  by  evapuratioti,  anil  then  treated  na  den<'ribed. 
^H        73.  11i«  balance  n.ted  for  tliii  nioih:  of  aimlyiiii  nhould  1>e 
^H    capable  of  indicating  smoU  weights  when  heavily  laden. 

^ . 
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1/1    t\t  lj««fl  /dtll-  I 


1.  Alijiiirniix  'v  n  coin liinul ion  of  milpliiir  nnd  of  Wd  (sul- 
phurct  of  IcA'l),  which  is  used  bv  poitora  to  give  a  green 
vnrnisli  or  «Riktnel  to  potterjr,  on  which  account  it  is  lonte- 
tiiDi^  called  potters'  ore ;  it  majr  be  w3\s\jmA  in  the  mdic  wny 
aa  galena.— (See  i>iW  Ortt.) 


ALUM. 

1.  The  subatance  known  as  common  alum  a  a  <louble  «iil- 
phateofolaminaaadof  potash  (KG,  SO, -t- Al,  Oh  3 $0,^  but 
all  nliirnii  Ao  not  nec«a»ari1y  couMin  nluDiina  (ctaj)  m  polaah. 
The  word  ulitm  lOviiii.'',  in  clientioil  liuiuun^r,  n  combination 
of  iulphatc  of  p<)tn:Oi  with  luiothi^r  Hulphikti!,  or  a  oombiua- 
tion  in  whicb  Nulphat^  of  potash  in  nrpbioMl  hy  a  sulphate  of 
a  bni>R  having  one  ctlutvaluit  of  oxygen  ;  for  exain]>le : — 
Sulphatoofalunjtaaandofpotaahj    gQ   g(^        ^Q 

{oommon  ahuu) 1        *         ^       '*  ' 

8d,.l«i«  of  iron  and  of  pot«h.    ro,  80.  +  P*.  O,     3  80. 

(iron  alum,  or  |>lun>a*u  alum)  A 
Sul|A.t*ofpot«J.aad«Jdiron«.  g^j_        Q^  3  SO. 

(chKiino  altun) t 

8aIphat«ofalttminaaDd*fammi>-j    ..„  a  Rn  j.  At  n  j.  i  flTL 
ta.(a«.i»oniaalmn)  .    .     .    .1   »-H.0.80.  +  AI.  0.+ 3  SO. 

SalpbaivofmaiigineMandofchrameMnO.SOi  +  CriO(+3  SO. 

'2.  All  Bltinu  orjstallize  in  ciibu  i>r  in  odabcdront,  and 
ihiij  all  contain  ibc  aauie  number  of  cqiiirnlcnls  of  watt-n 
namctjr,  24  ii]nivalcnt«.  I1ic  unioonia-ulums,  liowever,  furm 
nji  exMptiim ;  tlicjr  contain,  aooonllog  to  I'elouxe,  33  equiva- 
leols  of  water. 

3.  Tlie  moat  im]>ortaiit  of  all  alums,  in  B  ledinicnl  point  of 
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r,  is  tiie  po4ash-alum  (eoramiHi  alum),  or  double  mlpbalc 
of  aluuiia  and  poUsh  <KO,  SO.)  t  (Al,  CS,  3  BO,)  34  HO. 
wrf  Urgf  tiuaiitiiiee  of  wbiub  are  iiifttiurMtui^d,  butli  in  iliU 
|-«oaDtrf  ud  abroad,  for  various  (troeeMca  in  tlic  uta.  tt  is 
HeDsiveljr  used  Aw  dy«li%  ax  a  niorduit,  in  llie  manufacture 
{wpcr,  of  candles,  of  crayons,  and  a  varieijr  of  olbur  piir- 

4.  TItc  ttwium  aitim  ba»  gcjicrally  a  roddisli  colour,  due 
tl»c  prrMincc  of  peroxT^dc  «f  iron,  wliicli,  however,  being 
Linnolubln,  docx  not  interfere  with  '\la  use  in  djeiug. 

3.   Mo«t  of  tbc  alum  lued  in  England  is  extracted  flrou 

Juminous  scfaietiu,  containing  sulphuret  of  iron,  and  sofue 

lituminous  inntier.     By  exposure  to  tbe  air  the  aulpburet  of 

lirou  become  converted  into  sulphate  of  iron,  niitl  into  nul- 

[phurlc   acldt  ilie  coosequeiice  of  nliiob  is,  that  the  alum 

epared  from  sucti  tunteriaU,  retains  Irncea  of  sulpliatc  of 

Jroo,  which  rcnikr  it  unfit  for  certain  dyeing  operatlonii. 

SvcD  10  smull  a  trace  u  0*00.5  interfere  witli  the  brightuesn 

»r  seTcral  oolinint. 

6.  Tlie  prctwnce  of  iron  \»  detected  by  (liMolring  a  portion 
Fbf  the  alutn,  and  lesiing  llic  Mliilion  with  tincture  of  galls, 
Lwhicb  will  ttien   Import  a  black  tinge  to  the  liquor.     Iron 

M.J  be  detected  also  by  adding  a  large  exceae  of  cautrtic 
potaali  to  the  solution,  and  boiling  (he  whole,  the  pcroxyde 
of  (roil  will  then  fall  down  in  the  form  of  an  insoluble  red- 
dinb-bruwn  preeipiiute. 

7.  It  sbituld  be  uljncrved,  that  at  fimt,  tlw.'  addition  of  pot* 
asb  to  till'  iiolulion  proiluoftt  a  bulky  ]>rcrJiuiiiti',  because  both 
iIm  alumina  ami  the  iron  are  thrown  down  ;  but  if  a  sufficient 
■]uanttty  of  solution  of  caustic  potash  is  added,  and  the  whole 
be  boiled,  tl»e  alumina  ia  r«dia8olve<l,  and  the  insoluble  por- 
tion uliimalely  consials  of  poroxyde  of  iron  only,  which 
should  tie  i-oUeet«d  and  tliurouffbly  watrlied  on  a  Biter  i  after 
which,  if  ili<!  proportion  obtained  admits  of  it,  it  may  Iw 
ignileil  and  weighed,  if  need  be,  tlwngh  for  greater  arcnracy 
it  Is  beat  to  r«dittolv«  ia  muriatie  acid  ili«  peroxyle  of  irou 
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eollcctcd  oo  th«  filter,  aiid  to  rcprorijHUte  it  bj*  adding 
Brnmonia,  wliii-h  will  lliiMi  tUruw  Jown  the  peioxjAe  of  iron 
wily. 

S.  Lastly ;  Ibe  [ircM-oc«i  of  innx  muj  Iw  dntectcd  in  tl>e 
■olution,  by  Uvliiig  with  itolutioo  vf  IVrrrocyanurvl  of  po- 
tauiiim  (praMialG  of  polAsh),  nhicl),  in  Ihnt  i-aw,  will  Mrtlcc 
a  blue  precipitate  (PriHoian  blue.) 

a.  I'uri!  nliini  i*.  coiiiplirtcly  »oliibli;  in  water  but  in  difllenat 
pro[M>nion*  nccgiding  to  the  tpjopcraluiv. 

According  to  Poggialo, 
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10.  A  conccntratod  solution  of  aliim  in  boiling  wAter  depo- 
■it*  octahedral  cryntids  in  cooling,  and  if  tliur  crystal*  are 
tlieii  n.-diMolvi.-d  in  WAtvr  at  tram  KM"  to  12(1°  Fulir.  adding 
IwtiLili  until  tliti  prvi-ipilate  at  firet  prailiicpd  by  this  rca^fcnt 
it  no  longer  n-disxilrcd,  by  filtering  and  crystalUsing  tlie  fil* 
teivd  liijnor  at  a  gciitlc  beat,  alutu  is  oblaiued  in  cubes  frM 
from  iron  and  purfi.'clly  puiv. 


AUALUAMATED  81 LV Bit.— Soe  German  SUvfr. 


AMBER. 

SUCCIN. 

1.  It  is  now  generally  admitU'd  tlmt  Htnbcr  ia  n  fuMil  aub- 
StaDceof  vegetable  oiigiu.  formerly  in  tlio  ittato  of  a  bAlMin  nr 
rata,  dissolved  in  a  luilural  voUtilu  oil,  and  atmilor  to  lli« 
redas  which  vxudv  from  Kcreral  of  our  trcvi^ 
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2.  Amber,  as  toand  in  nntitrn,  i*  in  tnciHluf-'itl  lutnjM,  »oaMi< 
liniei  oolourh-)«,  bnt  mi>ro  genrrnlly  oC  n  Hglil  yellow,  wd 
oeoMioatlljr  of  a  dark  brown  or  of  a  milk^wlittc  colour,  and 
apa(|ue.  It  U  harder  than  all  oilier  reaiua,  and  is  capaUe  of 
recflving  a  Sue  poliNli,  on  whirh  an^uunt  it  la  ot'len  pniploj^ed 
for  ornaiuenlal  purpcacn. 

3.  When  nmbvr  in  in  small  frngmetils,  which  la  moat  gene- 
rally  the  i-u-'iv  i')ip«vinlly  with  that  whicli  i»  employed  for 
making  varni«lt,  and  lor  prcpnring  euc.i-inic.  oi'id,  it  ia  ofleti 
adultcratml  or  mixed  with  smiill  jii<*cea  (if  resiu  co[>a1,  or 
tRimc  Thi*  admixture,  however,  inny  Ite  rerogriixed  by  a 
careful  examination  of  llie  nrtide,  Ijcvjium;  thit  pimwH  of  re^in 
copal,  anil  of  n^n  anime  hare  n  diflerent  Bppi'nmnrc  and  frac- 
ture. I'he  Bi»]>cclcd  pi<%cfl  should  hf-  w^lccted  out,  mid,  if 
Ibey  be  fhrown  upon  nfd-hot  iron,  It  will  be  obiwrved  thai 
ihey  will  not  omit  the  pwuliar  oil»ur  of  aniher,  wliilat,  un 
the  Mber  band,  tbe  rmiu  will  fuAC  and  fall  into  drops,  which 
id  Dot  the  case  with  amber. 


AMBCK-tillli^ASE. 

AMBBUGHia.    ORRY  AMHKK. 

I.  Ambwgris  is  a  solid,  opaque,  uneven,  fatly,  and  iuflam- 
mabl4>  oiAfH,  of  a  light  grey  colour,  of  a  darker  htw  exter- 
nally tlun  internally,  variej-aied  with  y^low  or  reddiith 
fltn-ak(. 

3.  Ambcrgria  acAena  like  wax  by  the  heat  of  tli«  hand,  and 
'  Rnita  a  alight  but  agrueabk  odour  when  liMted.  Aiubergrio 
I  lu8  Mtrvely  any  other  une  ilun  in  perfumery. 

3.  It  i»  now  generally  adniitlcd  that  thi#  substance  ia  n 

morbid  conervlion,  analogous  to  the  biliary  calculi,  formod  in 

jibe  atontaiTli  or  intestines  of  tho  sjwrmaovti •whole.     Ita  oom- 

Ifotition  is  wry  simple  i  it  eonsiats  aliaoM  entirely  of  a  uon- 


■■paniflpoMe  graaw  MMtlugom'  to  cbolejueriiie,  an  J  mis«<l  wild 
■  portieo  of  the  cxcmnnil*  of  thi:  uiimAL 

4.  Great  cktc  u  raiuisilc  in  piircliuing  tliM  •ubsUnc*, 
becAUM  it  U  cuily  imitatt-il  hy  a  mixture  uf  srvorsi  gum* 
ud  otber  dnigs.  The  criterion  of  genuine  ambcr^gris  is, 
that  il  Qiitj  be  easily  perforated  by  a  heated  ncodle.  and  on 
withdrawing  it,  not  only  oliould  the  odour  of  ambergris  bf 
immediately  evolved,  but  tlie  needle  slioultl  come  out  clean 
vrilhout  anjtliing  whatever  adhering  to  it. 

G.  Abergria  eliould  be  ehosen  in  large  pieceai  eziemally  of 
a  iinironn  gn^  colour,  internally  of  a  lighter  shade  of  gr«y 
with  little  blaek  specks,  and  of  au  agreeable  odour. 

ti.  The  specilie  gravity  «f  luubergrease  it  from  0.9O8  to 
0.92.    Tbb  aiialyiis  of  ambergrid  gives  the  following  reiiutta  : 


Peculiar  gT«u«  (aiubreine) 

Balaamlc  nialtvr,  uf  a  «we«t  acldulona  tait«^ 

•oluble  in  alcoliul  and  la  water,  probably 

coDtaining  bonaoio  add 
Uatter  (oUubla  in  water,  bensMo  acid,  and 

chlorid«  ef  ao^un 

Lm         .  .  .  . 
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AMMONIA. 


SriniTS  OF  OAHTSIIORN.    VOLATILE  ALKALL    LlftUOR 
AHHONLF,. 

I.  AhwiobIb  is  a  eolourleaa  gns,  parouuicntly  elatdic,  at 
ordinary  teniiietvtunM,  very  soluble  in  water.  The  usual 
slate  in  which  il  U  employed,  is  in  lujueous  solution,  wliicb, 
when  Mturated,  has  a  Kpedfie  gravity  of  O.S7''>  One  of  tbe 
ways  of  ascertaining  the  qiiaoiiiy  of  rvnl  ammonia  contained 
in  the  oqueotu  solution  in  by  taking  iu  specific  gravity.  «itb«r 
by  HMUM  of  the  hydrometer  or  of  the  specific  gravity  bottle. 


I 

I 


AHUONIA. 
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Ikfemuw  to  tbe  following  taUea  wilt  show  the  quantity  of 
awuouJA  in  iolutHnm  of  dlflbreot  specific  gravitica  : — 

TABLK  BV  SIK  II.  DAVY. 


I«D  pMa  of                   of 
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Sf.  Gt.                  Ammonk. 
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10,17 
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O.GO 

•l»SKS        „         is.Bn 

0JG>3          „ 

B.SO 

But  tli«  quantity  of  fttnntonia  stated  in  Uie  above  table  la 
probably  too  liigh  by  aboot  1  per  cent. 

Tbe  following  table  by  Dr.  Urc,  indicates  th«  quantity  of 
aauaonia  in  JOO  parts,  by  wciglil,  of  its  aqueous  nolutioiu 
of  dilTeicot  sdCC«8sivo  densities  : 
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2.  The  rml  i^iinntity  of  rnnmonin  conlniiu'd  in  lU  Bolutlons 
CAD  sIki  be  a«i!crl}iincil  by  its  »atiirnting  {Hin-i^r,  in  the  MiM 
mftiiner  ua  wc  Jescribe J  in  the  Article  on  nlkulitiH'try,  thti*  :— 

3.  Take  for  example  1000  graiiw-mouurv  «f  Uie  l«»t- 
sulphuric  acid  of  sp.  gr.  1.033  mentioned  page  22,  ami  <lrop 
it  fixiiu  (he  acidimoler  into  tutj  given  weight  or  mnuniir  of 
lli«  liquor  of  Bmmoiiia  under  rxatni nation,  until  perfect 
niMilraticatiui)  ia  obtained,  exactlj'  a*  we  dcscribr^l  for  alkali- 
uieti'ical  triul.s.  An  100  divi^iona  (inOO  grains^me-asiire  of 
auuk  ao  add  Hulurate  t^^xactly  ]  7  grains  in  weight  of  aminonia. 
It  la  quite  eTideat  that  the  quantity  of  real  ammonia  con- 
tuiiieil  in  tlie  given  weight  or  meaflurc  of  liquor  of  ammonia 
DjHrruti'd  upon,  can  tliu*  be  immcdintely  aecertaincd. 

4.  Pure  Milutioii  of  anmoDln  tliould  be  as  limpid  as  water, 
if  it  havr  tli«!  »ligbt«9l  browntiih  hue  il  Ss  a  sign  of  the 
prvenoQ  of  organic  *ubittancv!t.  The  twlution  of  pare 
ammonia  should  also  crnjioratc  vntinJy  whoii  ln-iiti-il,  though 
oniiunriljr  a  «mall  carbonaeeous  rwi<lu<;  is  left,  but  it  xhrndd 
alwayn  be  very  slight. 

5.  Tbe  premtDce  of  the  empyntumatic  oil  by  which  lli« 
aqueous  solution  of  amiuoiiia  is  often  contaminated,  may 
gunorally  be  detected,  by  tbe  odour  which  may  be  Im- 
mrdiulcly  ondered  ]>en.«ptible  by  rubbing  a  little  uf  the 
aauiiDiiia  in  the  palm  of  the  liand,  and  when  evaporated,  the 
film  of  cmpyrciiiuatie  oil  wliich  reuuiins  in  tbe  hand  e%'olves 
the  choractcriitic  odour. 

6.  If  tbu  pn>|)(irtion  of  empyreumatic  oil,  or  of  organie 
matter,  in  at  nil  considerable,  Iia  preaence  may  aba  be  detected 
by  adding  a  large  exesM  of  ooncenlraied  sulphuric  add 
wliieh  nhould  be  poured  in  the  unununin  with  great  caution, 
and  only  one  drop  at  a  time.  The  acid,  by  charring  the 
Otsanic  matter,  iioporta  a  block  hue  to  the  liquor. 

7.  The  liquor  amiDoiiia  of  comneroe  contaius  someiinios 
mil  ammoniaf,  tHlphate  ^  aitimonia,  earbottale  <^  amMnmia, 
oiloride  tjf'etitcttta,  and  scaneliines  also  iraoee  ot  pnttotgde  <^ 
eopptt,  or  of  pnwegde  uf  tin,  which  may  interfere  with 
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ccrlain  ikUeau  opcralioniv  these  impurides  may  be  detected 
u  fuUow«: — 

&.  A  curUin  qaaniity  i>r  llie  ammonia  nn<ler  examination 
Bbaulil  bo  fir*t  Mi])cr«altirolci]  willi  pure  tiitrie  add,  ami  a 
portion  thereof  it  then  (rated  hy  nitrate  of  silver.  If  n  white 
pracipttoto  u  tbervbjr  produced,  whieli  immediately  di»appciir> 
on  mpenaiunuing  it  with  ammonia,  it  is  chloride  of  silver, 
«nd  is,  of  eouree,  a  Mgn  tiiat  the  &nunonJa  li  contiuninatcd  by 
m1  ammonia*'. 

9.  If  to  anodier  portion  of  the  ammonia,  Hujientalumted  by 
pure  oilrio  acid,  an  addition  of  «uliition  <>f  nitnii«  of  baryta 
producee  a  white  i>reci|nlaie,  it  in  snljihotc  of  baryta ;  and, 
eonwqtienlly,  »iil]>huric  arid  or  a  Koliibic  f^iilphatc  is  present. 

10.  If  the   M^ution   of  ntnmoiiiii  contains   earbmiate  of 
vomMonia,  wLieh  i«  always  the  eoeo  when  it  baa  been  kept  for 

time  in  bottles  noi  cariTfuUy  utoppercd,  it  i»  detected  by 
pouring  into  it  a  solution  of  chloride  of  cnlciam,  or  of  barium, 
or  else  Uiue-waler,  in  whicli  ea»«  a  lurlndneas  or  a  precipi> 
lUe  wilt  be  produced,  owin^  to  the  fonnation  of  carbonate  of 
lime  or  of  baryta.  If  chloride  of  barium  L-<  uu^il,  it  ia,  of 
eounc,  nucewary  to  luci-rtain  llint  xulphuric  arid  xa  abienC 
before  the  <ipenit4ir  can  eoticlude  that  curbouate  of  ammonia 
t*  iHwtcnt. 

11.  If  ihoanuaonia  under  exominnlioii  eon  lain.*  any  ehlorida 
of  caldtiiD,  the  addition  of  »  i>oluli>i>n  of  oxalic  acid  will 
render  it  turl>id,  or  emn  |>r(Kluce  a  |>re(ripilate  if  tbe  <iiiaiitity 
of  lime  id  nt  all  large-  KIorRurer,  if  a  purlioo  of  the  litjuor 
of  nUMmia  be  evaporated,  a  residue  will  then  be  left.  Pure 
■nmoaia  is  iwl  at  all  alTccted  by  oxalic  uci<l. 

12.  Tncea  of  oxftdt  ijfcoppur  are  at  once  detected  by  tbe 
bins  oohiiur  of  tb«  ammonia  lir|uor  i  if,  however,  the  quantity 
of  eoppor  is  too  ■mail  to  impart  n  blue  colour  to  tlie  liquor  on 
just  said,  its  presence  may  be  rendered  apparent  by  itdding 
hydrosulphuret  of  ammonia  whiiib  wttl  then  produce  m  block 
precipitate  of  eulphurct  of  copper. 

13.  Iin|>ure  isimmiia  can  always  be  purifled  by  re-diatUling 
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ItakMflf*  It  abould  tbon  be  put  into  a  inKtmu  or  retort, 
OaoMettd  witJi  an  onjinar;  Woniro's  npparntiin.  cnnsisliBg 
of  two  bottles,  tlivltrat  of  which  contains  n  little  coiiccJiiral4-d 
•olutjon  oT  anunoiiia,  an<l  tke  M«on<i  contains  pure  water ; 
hMt  it  then  carefully  a]>plied,  (be  fM,  in  paaaag  through 
the  coiicvntratvd  li<|Ui)r  of  ammonia,  is  washed  and  is  oon- 
dcnwd  in  n  perfectly  pure  state  by  the  water  of  tlie  Mcond 
bottk,  the  inipuritieit  wlu«h  miglit  have  been  mechanically 
<Mirriiil  with  thi-  go*  ri^uiain  in  the  first  bottle.  This  proeOM 
altluiugh  oonvenirnl,  however,  ia  not  econouiical,  for  the 
whole  of  iho  ammonia  contained  in  the  original  liquor  cannot 
be  thus  extracted. 
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ANNATTO.     ARKOTTO.     nOCOU. 

1,  AnnottA  i»  a  colouring  matter  of  n  pMty  cx>nRistence, 
uied  for  d)-ing  silk  and  wool,  in  the  pn-panilion  of  ctrtain 
ramifbcv,  &c  II  i"  pn-imivd  by  macerating  tlie  jioii*  »f  the 
btjta  ortliaim  in  boiling  water,  allowing  the  matter  to  subside, 
pouring  tlic  WDt«r  off.  and  drying  it  in  the  ihade.  The 
oolfluring  mnlter  in  *omrtiine!i  mixed  with  oil  before  drying. 

2,  AnnoUo  w  met  with  in  ccimmerco  in  eakeii  and  io  mlU, 
hence  the  name  <tt  ^//a//  and  uf  eaA<  aitaolto,  by  whiob  thew 
two  Tarieties  are  dislinguishcil. 

3.  Cakf  aatMtto  comes  almost  exclusively  from  CnyeDac 
it  should  be  of  a  bright  yellow  colour,  somewhat  firm  and 
•oA  to  tlie  touch. 

4.  BoU  annotto  comes  from  Brazils,  and  19  tiard  and  dry, 
bmm  out8i<U>  and  red  witliiii :  it  is  thia  spocien  wliich  la 
daily  emph>y»d  in  England  fur  imparling  colour  to  dweso, 
in  the  proponioo,  it  is  said,  of  about  on«  ounce  of  anuotto 
for  I  cwt.  of  eunb.  Thi«  admixture  of  anuallo  to  ohveoe 
ia  in  iM  way  detrimental  to  hcnllli,  provided  the  drug  ■• 
pure,  but  uu fortunately,  aa  it  ia  very  often  adulterated  with 
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i  or  with  ImUi  red  \<Ad  uaA  ocluv,  the  use  of  sucli 
'fi  very  injuriouD,  and  seriouN  KocidonU  have  beiMi 
,  thereby.    (See  tlw  article  on  Chette.) 

5.  Tbc  best  tnty  of  detecting  (lie  prcwnee  of  Imid  in 
[  ■nnotto  conaistfl  in  heating  a  portion  of  ibe  saspected  niuiotlu 
[lilMNt  cluUMMtl  In  the  redodng  flame  of  the  blow-pipe,  by 

rhkb  BMaiis  a  be»d  of  metalUo  lead  nay  be  iium«dintc1y 
lobtaiBed. 

6.  TIm  proportion  of  ochre,  if  any  bo  present,  can  be 
ninwl  with  efficient  accuracy  by  incinernling  a  given 

i|{fat  of  tlu)  sample,  washing  (he  residuum  with  water, 
drying  tod  wiiighli^. 

The  compoaitioii  of  aimotlo  \a  as  follows : — 

Anaalto  mixod  with  colouring  matter    .  S8 

Oolavrad  oxtraot ;    20 

Oom W 

Woody  fibre,  mixed  wHh   an  acid  and  an 

ajomatio  >ul4taiioo     ■        •        i        «  <    20 
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ANTI&IONIAL  GREY  COPPER.— See  Copper  Ort$. 


ANTIMONY  (CRUDE).— See  Suiph«rtt  of  Anlmon;/. 


ANTIMONY. 

1.  Aatiinuny,  an  b  wcJl  known,  i*  a  brittle  m^tal,  which 
■>  OMily  oxydixed  by  nitric  ft'-iil,  hu(  not  diasalved  by  it; 
!rtMWff  nil  the  drgrmv  of  oxydii:ntioU  of  this  tnetal  nr<! 
insoluble  in  (bat  add.  Tho  best  solvent  of  antimony  is  nciua 
n^gia,  which  dissolvM  it  oocnpletely  with  thi>  h<dp  of  tiHit; 
bat  wbm  It  emialiM  nandi  lead,  tl)«  ^lution  deposit:'  aponiflM , 
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ttf  cUloride  of  lead  in  cooling.  If  Uie  aqua  regia  solntionof  on 
titMiay  be  »u ]« mil unttvil  with  anunumu,  tb(?  prei'ijiitate  foinicil 
■KoiiUl  bu  comjileli-l}'  soluble  in  liydrcuulpburei  nf  lunnionia. 
If  n  portinn  of  thi-  pretuiiilut*!  niuiiiiiH  undimolvi^i]  (black 
metallic  Bulpiitirvl).  llie  <i(M'rator  may  cuDnludc  llint  tlie  an- 
timony conttuncd  iron,  Iwid,  or  otlwr  foreign  nielulit. 

2.  'iTicaiHimonyofcomnKiroctn^ihisof  nntiinony) atway» 
i-nntaim  mtpAtir,  had.  iron,  ami  a  t-tnoll  <iuantity  of  arttMit, 
tlie  wparatioii  of  wliicb  bttcr  subsUnw  id  always  difficult 
iintl  troublcMmc. 

K.  The  T«al  i|UCLnlily  of  antimony  may  be  ertiinalc<l  as 
follows: — 

4.  A  giTMi  wnght  of  the  anlimony.  previously  pulveriiMt, 
should  be  Ireate^l  1>y  nitric  acid,  wliicli  oxydlxM  tli«  an- 
timony, and  K-avt^H  it  lu  an  iiisulublc  state,  wliiUt  tlio  oxydcM 
of  the  olhor  mrtnt»  nre  lakea  up  by  tlie  ncid ;  thi'  sraqui- 
oxydc  of  itntimony  niny  tben  be  culleded  on  a  filter,  vrastied, 
dried,  ignited,  and  wui^tied ;  eueb  grain  of  tcsquiozyde 
■>r  antimony  obtaincil  conlAinH  0.S4.31T  ot'mctnt. 

A.  If,  however,  tbi!  antimony  contains  any  tin,  the  procMi 
ilfwribcd  fartiier  on  {*ce  AIUm/s  of  7Vh  him/  Anliuwnj/,  p.  Si) 
niuBt  be  reported  to. 

6.  One  of  tlie  best  mcttiodn  of  detecting  the  ppntence  of 
xrwnic  in  antimony  oonsirts  in  piilveri^itig  the  sufipceteid 
iiK-lal,  misiiig  it  witli  abniit  its  gwn  weight  of  (Jtrtrale  of 
potash,  and  tul>milting  the  mixture  to  a  red  heat  in  a  covered 
rrucible  for  about  tliree  bour».  When  cold,  Ibe  crucible 
inust  be  broken,  and  tbe  metallic  button,  whicli  id  an  olloy  of 
auiimoDy  and  potassium,  in  put 
in  a  buttle  provided  wiili  a  cork 
fitting  air-tight,  perforaled  with 
two  boliT,  into  oiie  of  wldch  « 
small  funnel  is  fitlt^il ;  ibc  srcODd 
bolu  luM  a  tube  with  a  InilU 
uid  i>  dniu'ii  to  a  ptMnt  at  a. 
Water  is  ilicn  poured  into  the 
bottl<!  through  Ibe  fuimel,  wlioo 
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dtMBgftgement  of  tkyingea  uV(?»  place,  bccnusc  the  allo^  in 
th«  botile  d««oin[)0!Hw  tli«  water.  If  the  uitimooj'  cuDtitincd 
no  anmic,  llin  bytlro^rn  disengaged  is  pur«;  but  if  Ilic  Irmt 
trace  of  arecnic  is  present,  the  liydrofiMi  e»capiiig  at  a  h»?  a 
characb-rislic  aliacooiu  odour;  tlie  nnenic  tnaj  h^'uie»  be 
rendered  visible  bj  iiiflatuing;  llie  gan  at  th«  point  of  tbe  drawn 
Utbe  a,  and  dvpn'sirin^  thi;  Utativ  with  a  cliins  plar<!,  or  a 
piece  of  miva,  *po<s  of  metallic  Hrcr-jiic  will  he  obeervi-d 
tbprrati.  The  disengagflneDt  of  tbo  gas  ahould  rahe  place 
tUkdcr  rbr  hood  of  a  chimney  with  a  good  draught,  or  in  the 
Ofwn  air,  b«il  not  in  llie  laboratory  or  room,  ametiiurt-tted 
hydrogen  being  an  exce«dln^y  poiiumouii  gas. 

7.  The  ietid,  if  the  antimony  under  csaminalioii  contain 
any,  may  be  euily  det«cte^l  by  treating  n  given  qnaiitily 
of  ihi-  raeial  pn-viouJy  pulveriifd,  by  a  i!U<Bcienl<piantity  of 
hot  nitric  ncitl,  which  diMolv4-s  (he  lead,  but  lcave4  the  an- 
timony in  the  state  of  a  while  powder,  which  is  scsquioxyde 
ci  antimony.  The  dupcniuluiit  liquor  sliould  then  be  care- 
fully deeanted,  uiiil  ihc  rt:HiUtium  being  waHhed,  dried,  and 
ignited,  may  then  be  weighed  an  we  Mtid.  The  Altered  liquor 
which  contains  the  Wd  in  the  slAtc  of  nitrate,  may  ncut 
be  evaporalod  to  dr)-iie««,  tlic  dry  residuum  being  redi940lTed 
in  water  must  now  be  converted  Into  sulphate  of  lead  by 
pouring  a  solution  of  sulphate  of  soda  in  the  liquor,  The 
white  precipitate  of  <>ul]>1iate  of  lead,  bring  washed,  dried,  and 
ignitnl  fwitboui  the  Hltcr)  in  a  thin  port^elaln  crucible,  is 
then  weighi^— 1^3  of  Kulphntr  of  lead  contain  1U4  of  lead; 
or  each  grain  of  iBlphate  of  lead  contains  0.68:187  of  lead. 

8.  The  prewnci^  of  iron  in  antimony  is  detected  by  finely 
pulvorixing  a  small  paction  of  the  metal,  and  then  treating  it 
by  aqtia  Tvgia,  which  will  dissolve  the  whole.  The  solution 
is  then  diluted  with  a  Urge  (|uant!ty  of  water,  whieh  will 
pncipitati-  nearly  all  the  untinioiiy  in  the  bhapv  of  a  bulky 
white  precipitate,  whtdi  is  a  iHuic  cliloride  of  antimony, 
llMt  is,  a  compound  of  oxydc  and  of  chloride  of  nnlimony. 

.  'rin  liquor  is  then  filtered  in  order  to  separate  the  precipitate, 
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ait'l  n  CTirrrnt  of  snlphtiretleJ  liy<lixiK<-'"  i^  "i**!)  pUH^  tbrongt 
lli>-  filtrate  in  order  to  precijiitaic,  lu  utilpliumt  of  nnttnioaft 
thi'  last  portioiia  of  oiitiroonj  which  trf  cnntniaed  in  tli* 
elmr  filtrute  in  tbe  slUe  tif  aoiil  chloride  of  that  meiaL 

The  sulpbarct  of  antinuiny 
thus  produwit.  flhould  bf  m* 
poratcd  hy  Bltrrini; ;  the  fil- 
trate ehould  W  boiU-d  tinlil 
all  odoar  of  mlpliuriTttcd  hy- 
drogen has  escaped  ;  alW 
which  Uw  preseDce  of  Iran 
may  be  detected  lliereiti  by 
!■  ine«D9  of  a  solution  of  fcnxi- 
cyuude  of  jiotaDaiuoi,  whidi 
will  [irucluce  ft  bine  fireci* 
|ijtat«,  or  by  saperMtarating  it  with  animonia,  and  then 
Adding  hydrosnlphurvt  of  nnunonia,  which  will  produce  a 
hbdl  preirfpilaie,  if  iron  be  present.  "Hncturc  of  galls  ntay 
nbo  be  naod  as  «  t^ai  fur  iroo,  but  th«  free  acid  should  tlr»l 
bi'  iMrdlralic«d  by  funmoniaor  »ome  other  allull. 

9.  The  pre«enc«  of  sulphur  Duiy  ha  detected  by  tectlnx  the 
•olutlon  in  wina  rcgin,  by  ■  solution  of  chloride  of  birium,  or 
uf  nitrat'-  of  bnryln.  which  will  pnxliici-  a  wliit«  prtdpitatr 
of  aolphale  of  liarytn,  inmMth  in  watrr  ami  in  aeitU.  If  tbo 
praporlion  of  sulphur  is  oonsiderable,  it  agglomcratea  in 
yrllow  tumpti  whiint  botllnf;  llie  mclal  in  aqua  rcgia.  Tbcse 
yi'Ikiw  lump*  may  be  t««d{ly  ld«niifled  as  eulphor,  by  iu- 
Hiuuing  tlicm  upon  a  strip  of  platinum,  when  ibey  will  burn 
nilb  o  Mao  flnroi-,  niid  with  thr  chitraclerislic  udour  of  »ul- 
phoKnn  add  (Uie  odoiir  of  burning  brimstonv.) 


I 


«L!^T9  or  ANTIMONT  AND  TIN. 

10.  Tlieee alloys BTO employed  IntlMmannractureof  agreal 
number  of  utenslUt  and  t*  it  Ik  jtometim«s  usefkil  to  (Iciermine 
(he  pTDpOlltona  of  these  two  metabi  in  the  alloy,  we  shall  gite 


ANTIMONY.  n 

hen  Aa  bett  and  eul«t  metlioil  nt  preaenl  known  of  efl'ect- 
ii^  tltlt  object. 

11.  DImoWc  ft  known  weight  of  tlie  ultoy  in  niuriutic  ui.-iJ 
to  which  a  HOiall  <iiisntit]r  of  nitric  ucitl  )iu  iwcii  luldetl,  ouil 
wlicn  tlw  metallic  man  hiu  di»olved,  iinnwreo  a  blade  <if 
pure  tin  in  the  liiinor.  This  will  pTcdpilnte  the  whole  4tf 
the  uUimoajr  in  the  fonu  *>(  a  black  powder,  provi<led  the 
liquor  be  kefrt  U  a  guitia  heat  bj  means  of  a  sand  balli,  nnd 
provided  alao  the  opoiator  talcM  t»re  to  tnnntatn  an  excvan  of 
add  in  ibo  liquor. 

IS.  TIk!  antimonjr  thus  precipiuicd  ii)  llien  oollocted  mi  a 
weigltcd  lilier,  washod,  and  dried  at  a  very  gentle  luui,  and 
wlwn  (luiie  dry  it  is  weighed.  The  Um  indicates  the  quantity 
oT  tin.  Dut  If  the  opejntor  wIsImw  to  delcnnioo  in  a  puaitivi: 
toaauer  lite  <iuaiiiiij-  of  tin  by  dirc«t  experiment,  anuther 
quantitj  of  the  alluy,  simiUr  in  weight  to  tlie  Srst  poniun 
opcrali-d  upon,  in  U>  be  di«»(>lvcd  an  before,  and  a  bhkdv  of 
iiinc  being  immersed  in  it  will  precipitate  both  the  aniimony 
and  the  tin.  The  prod|>iIale  uf  tite  tno  mutab  in  then 
euUected  on  a  w«ig;li«d  lilter,  wnnhed,  and  weighed,  und  from 
tbn  we^t  obtained  the  operator  itubtmctH  that  of  the  anti- 
mony obtained  by  thi-  jirrviouii  expejriineiil  ;  the  remainder 
indicate*  Ihf  qunntity  «(  the  tin. 

13.  AVhen,  however,  tlwi  alloy  contains  copper,  an  in  the 
caio  with  the  uUoy  called  "  Britanttia  mrtal,"  tlie  prectpl- 
Me  produced  by  the  bar  of  tin,  or  by  thnt  of  zinc,  sliould  Ik- 
treated  by  nitric  ooid  in  order  to  rediMolve  the  copper  con- 
idited  in  the  prei-i[)itaie  ;  in  fact,  nitric  acid  may  be  resorted 
lu  for  tlie  purpose  of  separating  meal  other  metaU  from  tin 
and  from  niiliuiuoy,  the  two  latter  metals  beini^  ih^'rcby 
oxydiicd  and  lefl  in  an  ioMoluble  state,  wlilUt  tlie  oxyde»  of 
iIm  other  aetata  ore  taken  up  by  the  add  fhwn  which  Ihey 
may  l>r  respeeiivrly  precipitated  and  esltinati-d  niibiKviU'-nily. 

14.  I.et  tu  RUppoeo,  for  instance,  tliat  the  alloy  eonlaiiis 
aiilimony,  tin,  copper,  and  bismuth,  which  in  aetnnlly  the 

wiUi   Ifrilanitia  metal,    which  cotinsla  of  ahuni    100 


^ 


pnrts  of  tin,  8  pula  of  MitimoDjr.  2  of  iMHiautti,  nnil  2  ot 
co)iper.  Th(>  opprnlor  slioutd  lir#t  H-pnrutc  thu  nntitnony 
uid  th»  tin,  na  milicatod  before  ;  an  oxr/'s*  of  solution  of 
cnrlHiiiatc  of  amiuoiiia  is  then  adde'l  to  the  filtralp,  hy  vhicU 
tnnnfi  tho  usyd>^  of  bismuth  will  be  prmpitalvd,  whilst  the 
oxjde  of  co|)pi>r  will  reinniit  in  solution  ;  oiW  lli«  addition 
of  tho  cnrbonuti'!  of  nmiuoniu,  however,  tbe  wholo  ahould  be 
Mi  ftt  iv»t  for  wmc  lime  in  ii  whi'iu  piuct-  in  order  thiit  tbe 
oxjrdc  of  hUmuth  may  romplf-ti-ly  .-u'ltli',  it  'v  thi'ti  collected 
on  a  fillvr,  wnxhod  with  water  roiiiaining  Hotno  carbonate  of 
ammonia,  until  all  the  o»|>pF'.r  in  rliininatoH.  It  i»  then  drird, 
ignited,  and  weigh«<l,  Ni)  grain*  of  osyde  of  bisiuuili  i-oninin 
?3  of  bismuth.  The  excess  of  (Arbonate  of  animiMiia  should 
lU'Xt  In'  volatiliziMJ  bj  evaporation,  and  al^vr  adding  a  Nuall 
quantity  of  jrare  amuiooia,  the  protoxyde  of  roj)por  is  ihni 
precipitated  by  dilution  of  potash,  niodenit«ly  boilnl  in  water 
in  order  to  ngfclomi^nte  llie  oxyde  whii-h  xbould  Iheti  be 
ooIlMtcd  on  a  filler,  and  washed  with  hot  wutiT  in  order  to  ell- 
minate  tliu  potash  tbomiiKhly.  Tht^  oxyde  of  copp«T  t«  ihi-n 
dried  and  ignited  wilh  the  fittt-r  in  a  platinnm  erudble.  and 
weighed  immodiatoly  al^rr  cooling.  100  gniiis  of  protoxydo 
pf  copper^  80  grains  of  <v]i|)cr. 


AQUAFORTISw— See  Mtrie  Aeid. 


AQUILA  ALBA.— «.?e  Cahmti. 


ARGENTAN— S.W   Gtrman  Siimfr. 


ARGOL.— Soo   BUartrale  I'f  Potaik. 


AIlSOTm— S<«  Anmotto. 


ARQUJFOUX.-Sm  AtqutfouM. 


ARROW- ROOT. 


» 


ARROW-ROOT. 

1.  ArrowToat  u  ■  fccuU  which  hiw  a  great  nnalogy  with 
coroinoii  fllMvli  mad  with  potato-st&rch  j  but  l}wtc  twu 
■■batMKM  bring  ctwapor,  are  otleu  mixed  with  it.  Thi^i 
■dmixture,  boweTi>r,  mi  be  naiJy  ddevtcd,  if  at  nil  b\rgi-, 
bj  an  alletitivo  «xaininul)oii  of  tlu!  KOinpte  with  tUu  ii»k(^<I 
ejVi  or  if  ill  leM  coiiKid^rnlitv  luimtitj,  with  thu  lu-lp  of  the 

BliCfO»00)W. 

2.  In  cSoct  the  particlea  oT  potalo-starcb  are  of  an 
irregular  form,  of  various  Bix««,  wLilM  nrrow-rool  conBtst«  of  ^ 
IMTticlea  ol*  an  ertn  six«  and  of  an  ovoid  fuiui,  ihtir  diufave 
betag  smoulb  and  ewa.  With  re«pcct  to  coiuinon  miiri^h,  ltd 
preaeooe  majr  be  detected,  because  it  cou^hu  of  [larticlu  of  a 
larger  eise  and  of  ■  dull  u|i(>e«runctT  wlieu  txaintnud  lbruui;li 
the  mieri»i'0|H-,  wbilnl  the  imrtii-h-a  o(  arrow-root  arc  bright, 
|iearl]',  auil  tiiW'r.  Tlu-  nilmixturvofpnliito-KtArrh  in  niTuw- 
rant  iitiiwrts  to  it  an  acrid,  eurthy,  u[i])Ica»ant  Havour,  but 
thu  in  by  no  ineHiu  u  teat  to  be  depended  ui>on.  bcciiui"- 
badljr  mauufoclured  arniWTOot  neiiuireii  Hoiueiliuea  an  un- 
(>le«Mnt  flarour  from  tlie  ro«inou.H  matter  contaiued  in  the 
eniide  of  the  plant  from  wbieh  it  ik  prepared,  luul  which  no 
•ubMqilcnt  ita^  of  ibc  Rinnufaftiiri!  ciin  nruiuve.  Yet 
W  the  paste  wbieh  am>w-root  fornts  wiili  water  iv  iuodorouB. 
whibt  lliat  made  from  cooimOQ  Starch  and  from  potato-Elan- )i 
lias  a  jieealiMr  odour,  the  preeenee  of  the  Utter  nisj-  ibus  W 
genemJlf  dutlinguinhed. 

3.  TIw!  bent  nu.-thod,  however,  of  detecting  thu  »puriou!< 
•rtM'le,  ci>n»isl«  in  trituratiiif^  one  part  of  the  suspected 
Mimplp  with  1  j  or  2  pnrt»  of  coneenirated  luuriulie  luud,  otj 
with  dilute  nitric  acid  of  tite  iitr«iiglh  of  eoiniiioD  aquiU'oni* 
(■pee4fic  gravity  l-IO),  which  will  immediately  produev  a 
traiwparent  jelly,  or  muciUge,  if  (lour  or  {■olutu'SUreli  in 
priWDDt ;  but  if  the  arrow-root  is  pure,  the  mucihige  gtrodured 
by  thai  ireatiDent  is  white  and  opaque.     Ground  rice,  how- 


«6  ARSENIOt'S  ACID. 

ever,  behaves  with  tlmt  rc-agcnt  exncilj  like  aiTow-rool>  firem 
which  it  can  b«  di»ting«»h«d  only  hy  the  inicrojMpe,  the 
partidc*  of  rice  having  a  eharp^  s{Hcuhu',  huray  u|>j>euiuici: 
which  can  hardly  be  mistakoiL. 

4.  Potato-starch  may  be  also  easily  detected  by  uuxing  the 
WSpected  anxiw-ruut  with  muriutic  acid.  Genuino  arrow* 
root  so  trcatod  g^vn  iio  oduur  wluttcvrr,  but  when  n4ullcrated 
witli  potatO'Starch  aa  odour  cvwmbUtig  that  ol'  beans  is 
evolved. 


ARSENIC $co  AntnimtM  Add. 


ABSENIO-SULPHURET  OF  COBALT— 
Soc  CoMt  Ores. 


ABSENIO-SULPHURET  OF  NICKEL.— Sou   Spfiu. 


ARSENICBET  OF  NICKEL.— See  A'ti^rr  NeM. 


ARSEXIOUS  ACID. 
"ahsekic.   whitk  akskmc.   white  oxvdb  of 

1.  The  aubstaiioo  oommonly  ktionn  under  the  luune  of 
nio  id  araeiilous  acid.    It  is  a  white,  nacreous,  epw|<»e, 

apael.  brittle  subalatiee,  with  a  (^(lm'h<>lda]  fhicture,  roui- 
liluiely  Tolatilixahic  1>y  heat,  but  teilkoitt  emilttHg  any  odour 
ijf  fiarlk,  vxocpt  it  U;  heuliid  io  rontact  with  charcoal  or 
iithor  organic  matter  npubln  of  reducing  it  into  metallic 
AToenic,  tlui  odour  ol'  garlic  belonging  only  t«  the  funwa  of 
iiietalUc  arseoic  PulTeriiced  araeoiouB  acid  is  a  wbit« 
powder. 


ASA  fXCTIDA. 


.17 


^ 


2.  AnenSous  aoM  b  moat  virulently  poiMUiotu,  and  its  best 
iK>1v«itl  fit  manalic  acid,  but  It  is  also  itpnringly  soluble  In 
wKtcr.  The  solutions  of  alk«li«-s  and  of  alkalino  carbonaiM 
dissolve  luMniou*  ndd  ntw. 

3-  Thi-  anwnious  arid  of  coram^rco,  n-licn  pulverized,  in 
MUWtimos  Bdnltoroted  wilh  white  sand,  chalk,  or  plaster,  but 
these  impurities  sro  most  readily  detected  aiid  tlidr  pro- 
portion estiisalfid,  for  ar«oniouB  acid  being  entirely  Toliililixn' 
ble  by  beat,  it  U  sufficient  to  expunc  a  givtn  weight  of  the 
labstaDce  to  e  sulftcienl  beat  (3k0"  or  400')  in  a  cniciblc  ; 
the  wlwie  <if  the  arsenioiis  ttcid  will  cvapomte,  lot  the  above 
imiHiritiei  will  remain  behind  as  a  fixed  rc«iiluuui,  and  may 
then  be  weighed  afler  cooling.  The  volatiIi7Jitioti  of  the 
srsanwis  Kid  in  the  above  experiDient  ihould  be  carried  on 
undor  the  hood  of  a  chimney  with  k  good  draught,  the  taam 
being  exceedingly  poisonous. 


ASA  FCETIDA. 

1.  Asa  fotiida  is  a  gum  rv«in  of  a  light  yellow  ooloiir  when 
finah  gathered,  but  wliioh  bocomce  bro«iii«1i  by  kc«ping.  Tt 
i*  obtained  by  Ineldon  tVom  ilie  root  of  »  pUnt  (J'fruta 
aa^aUda),  found  chiefly  In  Persia  and  Scindc-,  and  the  juice 
is  InapiMitcd. 

2.  A«>  fcrtida  is  in  agglutinated  more  or  leas  Toluminous 
masMN  of  a  browninh  or  drab  colour  variegated  with  while 
or  riolet  specks  ;  it  has  a  Mrong  and  very  dlaigreeable  odour 
and  tafrte  resembling  that  of  garlic,  tlic  fteriier  It  is,  the 
atronger  arc  tlie  smell  and  othrr  jtroperties  of  the  rcvln 
wMob  should  be  chosen  cloan,  frc^,  of  a  strong  odour,  and 

(of  a  reddbh  brown  colour.     A  gentle  heat,  even  the  warmth 
the  band,  is  suflleient  to  sollefl  asa  ffctitU,  luid  when  m-I 
fftre  lo.   It  bnrti*   viridly  wllh  a   pure   whin;   flame,    like 
eanphor. 

8.  This  gnrn'resiD  is  frecfueotly  adoltentcd  with  gums  of 
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•n  infertor  price,  witli  iihaUt,  cIaj,  sanil,  &«.  All  ik««e 
iiupuriticfl  may  be  detected  hy  diuolving  n  giroti  weight  of 
tlicgumin  amixturaof  ftlcofaoUftiidofKiiftcid,  orof  Bitftlkftli, 
tli<!  ini|>urili«a  are  then  left  in  an  inutlublu  tUI<v  and  tb«r 
iimoiint  may  be  determined  by  weighing.  The  inBotiiblo 
portion  in  tb«  genuine  giun  should  iiat  exceed  i5  or  16  gwr 
cenl. 

4.  The  specific  gravity  of  ass  fostiik  ia  1.327. 


ASIIES. 

I.  In  tli«  couDtned  wlioro  wood,  Luring  abundant,  b  used 
for  fuel,  the  oshM  rcMilting  from  it*  minhnxlion  an:  cm]>Ioycd 
fur  wanliing,  mi  account  of  a  small  iiuiuitiiy  of  carbonate  of 
pataali  which  tlioy  contain. 

'2.  in  commercial  Language^  tlw  t^^m  a«hes  is  applied  to 
the  aabea  of  r^ptable  subnaiices  from  which  the  alkalies 
known  ua  puta^li,  peurlaahf  barilla,  kelp,  arc  obtained. 

3.  AnhM  bi-iiig  valuable  only  for  the  quantity  of  atkallas 
•alt  wliich  they  contain,  it  ia  imjiortout  to  detennine  i1« 
amount,  wldrh  may  be  done  exactly  in  the  manner  that  hu 
boen  deaeribed  in  titc  article  on  alksliiuetry  for  the  oalima- 
lion  of  poluli,  or  of  eoda-vsh  i  aahea  being,  in  fact,  a  mass 
cuiitaininR  a  very  small  per  eentagc  of  alkali  mixed  with  a 
large  quantity  of  earthy  matter,  and  should  be  examined 
accordingly. 

4.  Tbe  operator  ahould,  thrrefor*!,  take  1000  grains  in 
weight  of  the  Mhea,  and  boil  tlivm  for  abonl  ten  minute*  with 
•even  or  eight  time*  their  weight  of  water  ;  tlio  wIhiIc  must 
tlien  be  thrown  on  a  filter  in  order  to  separate  the  insolulfte 
portion,  which  slioulil  be  washed  thereon  until  the  water 
which  filters  c«»cs  to  tinge  turmeric  paper  brown.  'J'ho 
wIkiIc  of  the  liquor  which  has  filtered,  is  then  oxnmiliod  with 
le*l -sulphuric  acid  of  a  known  strengtii,  exactly  as  baa  been 
di-acribed  in  ihe  article  on  Alkalimetry. 
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S.  The  ftah«i»  of  tXl  ipocica  af  wood*  and  of  weeds  cont a!  n- 
ing  nni«  alkali,  aa  w«  eakl  before,  may  ba  most  liencfirinUy 
fmplo7«<I  OS  mantifc,  especially  in  connection  with  bonc- 
iloEt.  or  Bcid-itlioxphntv  of  lime,  or  gimno. 


AZOTIC  ACID— See  MMc  Aeut. 


AZURE-BLUE,— Se«  Smatt. 


AZURITE.— See   Copper  Orta. 


BALSAM  COPATBA— See  Copniba. 


BAKILLA. 


1.  Barilla  is  Ibe  name  of  un  impure  soda  imported  from 
Spain,  Teneriffe.  uiid  tlio  Lvvnnt.  It  in  obtuinrd  in  tho«e 
counlriM  by  iHiniing  ditfemit  planlN  that  grow  on  the  sra* 
sliore,  priDci pally  m/m/a  nxh.  llw  a*hw  so  obtained  arct 
lixiviatud,  c*aporstc<l,  nn<l  then  reduced  into  masses  more  ag\ 
lea*  rich  in  alkali.  Barilla  seldom  eon(aini»  more  llinn  20  per 
cent  of  rval  alkali.  The  manufaclurc  of  barilla  and  of  kelp 
(■ee  Kttp)  luH  bocMiie  almost  null  since  the  invention  by 
which  Le  Blano  aueeeedcd  in  artificially  uaimfuetaring  aoda 
ttma  ooniDua  lalt. 

2.  The  determination  of  the  commercial  value  of  barilla 
is  performed  u  we  Iiarc  docribcd  in  the  article  on  Alka- 
iioMtry. 


BASTARD  SAFFRON— See   Sajfflmetr. 


bt  BEER. 

BEER. 

1.  Iluor  mid  alu  arc  liquors  um  well  known  to  (vquini 
iIcMcrtption,    The  Act  56  Gto.  3  cap.  58  uipoUlM  that  :— 

2.  "No  brewer,  or  ili-aler,  or  rcUulcr  of  Ixwr,  ttliall 
receive,  or  have  in  hit  |ioMCMion,  or  makr,  or  use,  or  mix 
with,  or  put  into  wort*  or  bcor  any  liquor,  vxtract,  calx,  or 
other  matariikl  or  preparation  for  tlic  parpoao  of  darketiiiig 
the  colour  of  worts  or  bc«r,  or  any  liqtior,  axiract,  calx,  or 
<ither  material  or  prep&ratiou  other  than  brown  mnit,  |;n>und 
•>r  tiuground  as  commonl;  used  la  brewing  ;  or  »hnU  rveeivn 
ur  liavo  in  his  [xtssessioD,  or  usev  or  mix  wiUi,  or  put  into 
iinjr  worla  or  beer,  any  moiantt,  ho»«y,  Ivftmrict,  ri/rial, 
ifWUtia,  «KCW/w«  InilicHt,  Grain*  ofparadue,  Guiuta-prpper, 
nr  opium,  or  njiy  rrlraet  or  prtparation  of  moloftct,  hour;/. 
UijHoriet,  vitriol,  ^utiuia,  roerulut  Imlicuf,  tfraiiu  ^paradiie. 
Gatnea-jifpprr,  or  opium,  or  aa^  nrliclt  or  prtparation  vhil- 
loever  for,  or  a»  a  iHii*li/ute  for  malt  or  hopet,  ujion  jiaiii  thai 
all  Bitch  lUitior,  extract,  cslx,  molasMS,  honey,  vitriol,  quuniti. 
oocoulas  ludicus  graiiu  of  panwlbe,  Ouijiea-peiiper,  opium, 
ninot,  anide  and  preparation  as  atbraaid,  and  alw  the 
aald  worta  and  beer  aball  be  Ibrteited,  logotlier  with  the 
eatk«,  vCMcIa,  and  other  pNclcajteit,  and  may  bo  tmzed  by  any 
officer  of  excise  ;  aiid  Fuch  bivwer  of,  dealer  in,  or  retailer  of 
beer  BO  oflbndbg  shall  (or  each  otfencu  forfeit  £200. 

S.  "Nodruegistt  or  vendor  of,  or  dealer  in  druf,'!s  or  chemiMl, 
or  odier  pevBon  wlialeveri  sliaU  boU,  aend,  or  tfelircr  to  luty 
licensed  brewer  of,  or  de«ler  in,  or  retailor  of  beer,  knowing 
him  to  be  ao  Ui-enaed,  or  re]tuted  to  be  bo  liocniwd,  or  to  any 
other  person,  for,  or  on  uoouuut  of,  or  in  Unst  for,  or  for  the 
uae  of  «ticli  br«!wer,  dealer,  or  retailer,  any  culuurlnft  tnm 
whatercr  matorial  made,  or  any  olh^^r  mntcriBl  or  prejiara- 
tinn,  other  than  migrouiul  hrowD  mall,  for  the  ixit^iose  of 
darkening  Ibo  eoloar  of  wort«  or  boor,  or  any  liquor  or  pr«> 
paralion  heretofore,  or  hereafter  node  um  of  for  darkening 
Iba  colour  of  worta  or  beer,  or  any  molasMs,  or  other  artklee 
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[as  moationed  in  the  fint  nnciion,  for,  or  u  a  aubdtitute  for 

fmlt  ot  hops  rapcctivdy  :  anil  if  ^ay  drujipiM,  or  vondur  of, 

I  or  daaim  in  drugm  or  uijr  ckemut,  ur  oilwr  pcrwon  wlinlcvur 

[  aludl  90  do  i  all  mich  liquor  called  coloiiring.  and  material  or 

||m|Mkration  for  th«  purpose  aforesaid,  and  liquor  sod   pre- 

I  pusdon  used  for  darkening  tli«  mlour  of  worU  or  beer, 

I  molaaaeit  and  article  or  preparation  to  be  used  as  a  mbsiltute 

Ciir  mall  or  bops,  slull  be  forfeited,  and  may  be  wixcd  by  on 

oIKi.'cr  uf  exdse,  and  tlui  drug^iRl,  vendor,  dealer,  clicini»t,  or 

otbur  persoQ  m  olTeiuling  Bltall  forfeit  £500. 

1.  By  tin-  Art  J  WiU.  IV.  c  51,  for  the  WTwal  of  llio  ak 
■ail  Im-vt  dnlic*,  it  u  tn»ct«d,  §  17.  "That  no  brewer  sbal) 
have  in  liix  brewciy,  or  in  any  pari  of  liis  enl«red  j>reiuiBe8, 
or  iu  any  mill  connoted  with  such  browory,  any  raw  or  nil- 
^  owlled  (wm  or  grain  ;  aiid  all  unnudted  com  or  ^rain  whleh 
aiiaD  be  found  in  auch  brewing  premisee  or  mill,  and  nil 
-nailed  corn  or  grain  with  wliich  snob  anmolted  corn  or 
grain  nay  liave  been  mixtNt,  ahoU  be  forfeited,  and  may 
bu  ceiaMl  by  an  offioer,  with  all  v<a>.-h!U  or  luiuko^Ji  iu  wliich 
fuch  raw  or  iinmalt4Mi  coni  oi'  [.'rain  obiill  Ixi  contained,  or  in 
wUch  Micb  uiuDaltod  euro  or  grain,  and  tlic  malted  cora 
or  gnun  with  which  the  HiDic  may  Imvc  t>c«n  mixed  shall  br 
oonUinc^l;  niul  evory  bn-wcr  nhail  for  rri-ry  nuch  ollVnci^ 
fori«t  £200." 

5.  This  then  ia  the  law.  In  theory,  it  xi'emiiigly  pro- 
Titles  for  every  thing;  in  practice,  it  Is  a  (l««d  letter.  It  is 
■  well'kuon-n  and  aathenlicated  fact  that  many  dealers  Ju,  or 
retailers  of  beer,  in  the  verbose  phraseology  of  the  Act,  have 
is  their  poaBenton,  and  do  make  use  of,  mix  vriib,  or  put 
into  ibeir  beer,  Uqnors,  extracts,  preparatiom*,  calx,  and  all 
manner  of  substances,  excqrt  brown  malt.  It  in  n  publicly 
known  fact  iliat  carta  may  be  aeen  bearing  ibe  inscription,  ia 
•taring  point,  of'  —  ,  brewers'  dniggisl.'  Such  a  <«rt  I 
lutve  my«clf  m«u,  a  few  days  Uf(a,  standing  in  broad  daylight, 
at  midday,  before  a  puUloiui'N  shop  or  gin-palace.  Of  onarm: 
I  do  not  know  what  tbe  conienu  of  tlie  cart  were,  nor 
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wlietbcv  it  contuinird  nnytliing,  but  bIikc  llic  inscriplioai 
paiiiti.-d  upon  it  iiidicotrtl  tlw:  trmlir  of  the  owner  to  he  that 
of  a  brftcrri  drugffUt,  it  m^j  fnirly,  I  tlunk,  be  inferred  that 
tbc  man  was  n  dralor  in  dru^  for  the  use  of,  dealers  to  or 
rvtailers  of  beer,  apoken  of  in  tbi;  Act ;  that  ch«  ptiVlicai)  was 
probably  a  oastotuer  of  his,  or  that  endpavoura  were  nuide  to 
induce  him  to  become  one;  at  any  rate,  the  above  Ikcta 
prove  that,  since  ihtre  are  beor  dru)>gi8t«,  there  must  be  beer 
druggera;  eou.-«[|uemly.  tliac  if  the  purpose  of  the  Act  he 
useful,  llieAct  Itself  JH  jxiwerleK^  aud  that  Mnie  more  efficient 
proleciioii  Nbould  he  n^ortcd  to. 

6.  Thin  i>upiii(!ni»i3  is  so  much  the  more  extraordinarj 
thai  tlw!  pionlinns  of  this  Uw  btc  (lie  Exeiw;  not  tlwt  we 
should  cornplaiii  of  the  unii»nal  torpidity  of  tlic  Hon.  Com- 
miuionera  in  tliia  iiiataDce;  for  when  we-  consider  tliat,  if  tbe 
proviKJooit  of  the  law  were  eiiforoed.  it  must  b*  done  throogk 
n  body  of  ofBccT^  inaiiy  of  wbum  are  celebrated  ndtber  Air 
thdr  knowledge  or  diacriininallon,  nor  yet  for  their  sobriety, 
eaudour,  or  morality,  we  wouM  mlher,  fur  our  own  part,  put 
up  wiDi  tlie  frauds  of  urigtrinoijiled  duulens  thnn  owt:  their 
reprenxion  or  pr«rention  to  the  inainUmunce  and  support  of 
an  anny  of  subaltern  oOiciols,  whose  int<Twt  it  is  always 
to  suppose  fnitd  (for,  according  to  Uw,  all  penalties  and 
seiEures  are  divinblc,  in  eiguiU  parts,  b)-twcen  the  crown  and 
the  inl'iwmer),  and  whoy  where  fraud  does  not  exist,  may  thus 
aometimea  be  Indno^d  to  get  up  and  fabricate  cases  through 
love  of  lucre,  praise,  or  mischief — 


**  Pqit  olfdiriia  mslo." 


7.  In  our  opinion,  the  prevention  of  Ilia  adulteratleo  of 
aitidae  of  (bod  is  not,  and  should  not  be  made  a  nuitler  of 
llsoal  regulation,  but  one  of  puUie  liygyen.  irrelevant  of  llie 
Board  of  Excise  or  of  the  inland  revenue,  aud  which  should 
MOM  wllhii)  the  prorinoe  of  a  Board  of  Health,  comgiosed  of 
geotlemeo  of  high  BcicDtiltd  atlaiamcots,  and  lu  vro?  nvj 
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t|i«tilc  of  juilging  diiipLKwi<iaiitcl7  rrum  iheir  own  txamina- 
of  tliv  Mispmiud  articlcM,  and  not,  lu  i«  the  cmc  cIw- 
vJinv,  from  iIm:  n*]K>rle  of  munUlK,  of  VArioiis  sliiuloa  or 
I  of  ([itRaliiMutblc  honour  htmI  unpncity,  whom  it  \i  held 
duty,  par  riprii  de  eorpt,  to   support   nt  nil    ha:£arila,  acd 
K>ai>c(iiiH»  against  all   reawn,  sense,  science,   evidence,,  or 
Jostice. 

8.  W«  rmy  thnt  the  j^iiai-dianabip  of  Uie  public  henltb 
should  be  plaoMl  \a  ihc  cuntody  of  persona  aUk«  di:>iiitcrc.itcMl, 
kaod  of  bigb  btandiiiK  i»  lK>iiit  of  probitjr  and  of  sciKntilic  Bt> 
ttaianKDU  ;  and  ivhvthrr  ull  tin-  .itfrvunt^  of  lli«  Hon.  lionrd  of 
present  the  {yNidition.i  of  luinieM,  of  moralilf,  and  of 
f-nopeet,  irhicli  vliould  he  rei|uiml  of  pL-gple  whoce  dc- 
clantiana  once  made  or  n^porlvd  to  tbe  llmi.  Board  became 
loBnipoteDt,  because  immoiliately  credited  aiul  iia]i|)ortcd, 
'  righl  or  wroiifCi  tbu*  iiiiplicatloK  the  churacter  and 
■nc  of  the  Xndvr,  may  be.  luarited  from  ibu  following 
hi|«ragra]th  in  ibc  ccJebmtcd  pamphlet  of  Gcorg«  Ctonbe^  on 
ribn  CoDStitiition  of  Mao,  whirb  we  TV])roducc  here,  for  the 
IcatioD  of  our  readers ; — 


9.  "  Agenllemau  who  was  suljeei  lo the cicclse  laws,  Sfly 

I 'ago,  devuribed   to  me  Ibe  ooaditisii  of  his  trad<?   at 

I  tlial  tinMr.     The  Excite  officer,  he  a^d,  regarded  it  as  an 

I  luuientOMl  matter,  that  at  least  one  half  of  the  goods  manu- 

^bctorwl,  were  to  be  Nniuf;gl«<l  without  Imiii^  charged  with 

duty.     Hut  then,  naid  hi-,  they  made  us  pay  a  moral  and 

IM-ctmiary  penalty  that  was  at  once  galUiig  and  debusing. 

We  were  cuostnuncd  to  aalt  thum  to  our  table  at  all  meals, 

I  and  phKc  them  at  the  head  of  it  in  our  holyihiy  parties. 

Wlicn  ibi^  fell  into  di^bt,  we  wrre  obliged  to  hcl]>  them  out 

^  of  it  I  wbcn  Ihey  mov«d  from  one  bouse  to  another,  our  scr- 

i  vmnts  and  carts  were  in  requisition  to  transjtort  their  effects. 

-  By  way  of  keeping  discipline  upon  tw,  uxl  alw  to  make  a 

sliov  of  duty,  they  chose  every  now  and  then  to  »tv\t  tn  and 

detect  us  in  a  fraud,  and  get  us  lined,     tf  we  submitted 
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qaietljr,  thcj  told  u«  that  th«7  would  malc«  m  unmdt 
winking  at  onotlier  fraud,  and  th«j  gencmlljr  did  m  ;  1ml  if 
our  indignation  rendered  passirp  obedience  itnpomiblf,  luid 
we  gave  utterance  to  our  opinions  of  their  cbaracter  and 
eonduct,  ttip;  mirorced  the  lair  on  im,  whilst  lli«jr  Klaxtd  it 
on  our  nirigtibount, — ttnd  th<!!Ki,  beinj*  rivals  tn  trade^  under- 
told  u*  in  the  ninrkct,  rurriv<l  uwuj'  our  cu^itomen,  and  TTiIn«d 
our  bujiiniw.  Nor  did  tin-  lionduije  I'ud  licit-.  We  could 
not  smuggle  without  the  aid  (rf  our  wrvnnl.t  ;  luid  lu  llit-j- 
could,  on  occg»ion»  of  any  ofl^nce  giTcii  to  th«rni)i>.dTi.-ii,  mrrj 
infonnfltiun  lo  ilip  head  <iuarler8  of  Exriw,  wr  wn  »Jav.-» 
to  ih^m  nlfio,  and  were  obliged  lamp]/  to  fiibmit  to  a  d«-giT« 
of  dninketmesa  and  insolence  that  appears  now  to  me  per- 
feetljr  intoleraMe.  Further,  tlila  evation  and  oppremion  did 
ua  no  good  i  for  all  iJie  trade  were  alike,  and  we  ju9t  sold 
our  goodn  no  mudi  (he  elieaper  the  more  duty  we  evade«t  i  9o 
tluit  our  individual  aucc«m  did  iiol  depend  upon  superior 
•kill  nnd  !<ui)«rior  morality,  in  timkini;  aii  excellent  article  Bt 
a  modenite  pric-e,  but  ujion  Hujierlor  cupncity  for  fraud, 
meoiUMias,  sytx>[>luincy,  and  crrry  possible  baMnfOii.  Our 
Urea  were  any  thing  but  enviable.  Consciejice,  although 
greatly  blunte^l  by  i>nictice«  that  wrrc  univcraal,  aixl  vtcwrd 
M  inevitable,  Mill  whigpcrred  that  they  vtt'  wrong  ;  our 
eeir-r«qiMt  Tcry  fireqnently  revolted  at  the  insnlts  to  which 
we  weru  expoAed  ;  and  there  wa«  n  coimlant  feeling  of  inse- 
ouriiy  from  the  great  extent  to  which  we  were  dependent 
upon  wrwtdiaa  wlwm  we  intemaUy  d^epistd.  Wben  the 
goramnient  took  a  kigber  lone,  and    more  priuciple  and 

.  ignMernrietiWM  in  the  collection  of  the  dutica  w«r<>  enforcMl, 
we  thonglit  our«e]vra  ruioi-(L  'flie  n-verite,  liowever,  has  b«m 

„-tho  catP.  Tlio  dtiticM,  no  doubt,  arc  now  exceedingly  bnr- 
from  their  amount  ;  Iwt  that  is  their  least  evil 
Were  it  pOHiilili'  to  wIItI  ihwn  ftmn  every  trader  with  per- 
lect  Mpiality,  our  iixlepi'ndoiK.-e  would  bo  cmupl'tc,  and  oar 
eowik-tiiktn  would  be  confined  to  superiority  i»  morality  and 
ddll.     Blatters  are  much  nearer  this  point  now  than  tbvy 
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&tty  yean  ago  ;  but  slill  tAe;/  would  admit  <^  consider' 
improvement," 

10.  'Iliere  is  no  doubt  oT  lliat. 

11.  AAvT  thin  I'rcditnblc  MpiM;tiiKn  of  Exci!"^  niitni^-in«Dl, 
I  il  HtrprtJiing;  tbut  propin  i<l>oul(l  suroiMf,  u>  I  biivtt  ol>«a) 

it  Haiti,  that  possibljr  thv  oblmoti  in  which  ibe  Act 
PiOf  Pwiaincol  regulating  tbe  matter  of  tbo  present  nrticic  is 
llaft,  m^  be  duo  to  some  comproadse  of  ibe  muuo  kind,  ami 
\  wonder  wl>eth«T  the  explauntion  luuy  uot  be  lound  in  de- 
Btulrenl  jMtioius  or  goldfn  collyriunu  judtci<>iiKt>'  ofTtrroil 
I  ami  lAki-ii  ?  Ilom-ver  tbiit  may  be,  thi;  (l«tU4:tioii  of  moM 
'  of  iIm;  |)n.i])«ntion»  ii)i:dilion<-(l  in  the  Act,  kiiiw  of  which 
L«i«  iniconouis  cannol,  in  Ihi^  pn^x-ni  Btnt>;  of  Rci«ncr,  bo 
•Iwaya  satisfMlorily  accompliehcit. 

li.  Tlw  pre*«nceol'  /imr,  orol'  luaffiiftia.  which  i«  Mnitr- 
[tliBM  added  to  iieutraliu?  th«  acidity  of  be«r,  is  ddvctcd  in 
w  manner  m  when  tlicM  »uli«tauc«a  are  added  to 
I  wine.     <S«c  Wime.) 

13.  If  it  eonlaios  common  :<nlt,  which  i»  almovi  genemlly 
I  Imiud  in  beer  in  considvrable  and  unwarrantablo  quantittes,  for 
I  tbe  purpoee  doubtless  of  increasing  the  thiret  of  customers  and 
jindBdng  tliem  to  consnme  buger  quantities  of  th«  Uqui<l  tlian 
I  thej  othi-rwiM;  would,  ita  preseooe  may  be  d<-trrteil,  antl  it* 
quantity  <wlunat<-<l,  by  m«-ani  of  a  salmton  of  nimio  of  Kitver, 
[which  in  that  ca*-  proilncci'  a  jirociiwlale  which  is  insniu- 
lU«  in  water  and  in  nitric  acid.  Tbe  precipitate  may  then 
na  wsahed,  dried,  ftucd  in  a  Mnalt  poroctain  crucible,  and 
I  milled.  134  graina  of  cliloridc  of  ailvor  >=  60  gndaa  of 
[vonawa  wit. 

H.    Sulphate   of   Iron   (green    copptrnw)  U  aometimee 
[added  to   burr  for   tlu:  {Kir^ioje,  it  is  aaid,  of  ereating  a 
1 1  but  wltetbcr  for  ihia  or  any  oUier  purpow,  it  U  a 
Dgeroutt  addition,  which  Int*,  to  tny  certain  kouwledgc. 
ated  vomiting,  cholic,  and  olhcx  vymptumB  of  gastro-iif 
[tcalinal  irritation.     lii  order  to  detect  tlt«  presence  of  tliia 
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sail,  the  beer  should  be  decolouriKrd  m  maeh  am  poMble 
b;  animal  cUnnroal,  Tillt-'red,  and  the  filtrate  b«ring  teeted 
hj  hydrwulphurvt  uf  ammonia,  wrill  tbrii  pn>duce  a  bUck 
[in-cipitatc ;  by  {ernepmdc  of  potawinni  a  blnr  procipitate. 

15.  On  the  other  hand,  if  n  M>liilion  of  cMoriilc  of  bariiim 
be  added  to  another  portion  of  the  tiltmle,  n  nliif  prccipitatv 
of  suljdiate  of  baryta  will  bo  prodnced,  which  may  be  fit* 
ter«d,  waahed,  drieil,  ifpiili^d,  and  weighed.  117  grains  of 
sulphate  of  baryta  represent  139  grains  of  cry^tnllixcd  proio- 
Hulphate  of  iron. 

16.  TlieprvHence  of  opium  may  lie  deti-rtrd  ai>  foUovrii :  Th« 
auapeeted  betv  i»  tint  to  bo  decolonriird  as  niiteli  it»  iiowibh-, 
by  animal  chamMl  ;  a  portion  of  the  filtrate  is  tluen  potin^l 
into  a  conit-al  gloss,  and  a  few  draps  of  acetate  of  lead  ara 
poured  In.  In  the  course  of  about  twelve  boors  or  soODefi 
a  pr-'cipimiL-  will  Ix-  produoed,  eepedolly  by  stirring  tbe 
wliuli'  t'ttnn  time  lo  liiae,  wldeh  U  a  necouali.-  of  lead.  Tba 
prc^])itate  which  will  hare  coIl(«tt^<t  at  the  bultum  of  the 
t««-f(laaa  !«  then  m-jmrnti'd  from  tlu:  .tapi^mntant  liquor  by 
carttf'ul  dM-aiitnlion,  luid  SO  or  40  drop)  of  unlphuric  nod, 
and  a  llko  ({uantity  of  protosulphalc  of  iron  nm  tlicn  poiinrd 
on  the  meeoiute  of  lead  at  the  bottom  of  the  teal-glass.  Ity 
tills  tnvtiDMit  Iho  neoonato  of  lead  ia  decomposed  and  e>on- 
<rerled  into  aulphalt.-  of  lead,  whilst  llie  liberated  meooniB 
acid,  re-octiug  upon  the  proloaulpliute  of  iron,  prodnocs  a 
beautiiViI  r«d  eolour. 

17.  Tbo  preaeuce  of  lead  or  iif  coi)pcr  Is  ik'locied  iu  bciT 
exactly  in  iIm  same  manner  at  in  icinr,  which  sco. 

18.  Oxalate  ofanunudiia,  nitrate  of  baryta,  ot  silrnr  and 
Boelale  of  lead,  should  only  produce  slight  precipilalcs  when 
poured  In  either  ale  or  ba-cr,  and  chUnide  of  platinum  should 
render  it  only  ntightty  turbid. 
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BELL  METAL.— See  Bnuz*. 


BENJAJIIN.— See  flmiwrt. 


BENZOIN. 

bKXJA5ltN.    FR.1NK1NCEN$E. 

1,  B^nioin  is  a  min  estradM  hy  \ne\Am  fVoin  a  tree 
|(>(yr<i.r  beHzoin),  aiiil  »  met  witli  in  commerce  in  Urge, 
1 1rregular,  bHitle  lumps  ;  iu  frarturo  offer*  ft  mixture  of 
^wlute,  red,  and  brown  vein*  or  Kpots  of  Tarioua  laic*,  but 
voni  iiualiljr  called  fool,  i*  nlmott  exdu^veljr  broirn, 
\an<\  full  of  ri-g«Lali]i;  ftalkn,  'nuil,  luid other  iropuritios. 

'2.  Tlu!  bt-rt  ({Ublitjr,  when  broken,  liM  the  a|i|)(-Dniuce  of 
*\a\e  marble,  but  is  seldom  m<'t  with. 
The  value  of  the  article  aia^  be  estimated  from  tlie  <|uflQtiljr 
|Af  benioiv  odd  oblotned. 

3>  GochI  benniin  ccmtoiiiit  from  \&  to  18  prr  cent-  of  btioxolo 
^■cid,  wlii«h,  Mcordinj;  to  Stultxc,  may  be  ^xlrscted  m  fpllov* : 
4.  IMssnlrc  »  given  weight  of  llic  resin  in  three  parta  in 
l-weight  of  alcoliol,  pour  the  nolution  into  a  retort,  and  add 
ftbemtu  a  Milutioii  of  i-arhonato  of  »oda  in  eight  pnnx  of  nnter. 
[willi  llim-  ]«rla  of  alcohol,  tiiilil  the  alcoholic  solution  of  the 
iisoin  is  ejuctlj  neutralixnl,  that  is,  until  it  ceaaea  to  have 
[in  acid  reaciiiwi,  which  is  known  when  it  l>e;>inN  to  lurn 
iXedd'iiM'd  liliuUM  paper  blue.  A  quantitjr  of  water,  t^utJ  to 
rdoubte  llw*  weijiht  of  the  min  operated  upon,  i.-i  then  added 
<  tike  tK|uor,  Uic  aleohol  is  ilinlilWoff,  and  llie  liquor  which 
I  ID  tbe  nton  eontain^i  the  henxcric  acid  and  the  resin. 
lollor  is  removed  hy  docaining  the  1i<iuoT,  and  wa»Ii^  ; 
weighing  it.  it  w  found  to  be  oqual  to  t)0  or  83  per  cent. 
'  the  beiMoin  emplojed,  if  pure.     l*he  li>|uor  decanlvd  firom 
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tho  min  is  then  troatcd  by  dilute  sulpbaric  acid,  in  order  to 
prvcipitale  tlie  beuKoic  acid,  vliich  may  be  collected  on 
a  lilter,  well  tvdsheil  willi  cold  water,  and  weighed. 

i.  But  the  rulue  of  bitoxoiiii  may  alw)  be  ascertained  bjr  tbp 
qtutntilj  o(  brnxoio  acid  obtmiiiud  from  it  l>y  Hubliuiation. 
Sercral  processed  may  be  vrnplo/iMl,  but  that  dti*cribed  by 
yt.  Ilatcbetl  ii.  perhaps  the  most  cosy.  It  consii>tii  in  dij^t- 
ing  a  given  weight  of  the  benzoin  in  sulphuric  acid,  and  then 
by  applying  heat,  a  subUuate  of  bcnxoic  acid  is  obttuncd. 


BENZOIC  ACID. 


FLOWERS  OF  BENZOtK. 

I.  Pure  benmic  add  !a  wblte,  but  it  often  hm  a  brownish 
liage,  owing  to  Ihc  prowonce  of  «  certain  qiiftntily  of  r^n, 
vUch  sometinoa  is  oonsidcrable.  I'lin-  IhiikuIc  noid  i«  odoor- 
IcBS,  but  it  gvncrally  Imu  a  slight  odour  of  incense  or  of 
vaoilto,  et)pe«ial1y  irlieu  it  baa  been  obtained  by  sublimaiton, 
which  i.-i  gftitimlly  the  case.  It  should  volntiliEe  eompleiely 
wtieti  hcalc<l,  and  be  entirely  soluble  in  alcobi>l,  and  likewi^ 
in  boiling  water,  but  t1»c  totter  nolutioii  on  cooling  ulidenM 
into  a  Bolltt  tuuMi,  becauM  the  ncid  ik  only  npnringly  Mluble 
In  eoM  water,  Ucnioic  acid  is  also  dissolved  by  n  solution 
(irpota§!i  and  by  lime  water,  ftvm  which  solutions  it  may  be 
IninKdiaiely  reprecii>iiaied  by  on  addition  of  muriatto  acid. 
Thase  reocthMU  are  ]>eculiar,  and  CTiuibk-  the  «|M-nitor  to  sejia- 
nue  eaally  any  liupuritiiM  or  admixtures  wliich  may  con- 
WnllittA  thin  nrtielo. 

8.  Wlivn  benzoic  acid  contains  reain,  it  often  exhale*  an 
odour  of  pmssic  acid  when  boiled  with  nilrio  neid,  nml  tbo 
bonaoic  acid  which  cryHtuUiMS  in  cooliny,  instead  of  a  ffcbly 
acid,  had  a  bitter  tailc. 


BICARBONATE  OF  POTASH. 


BICARBONATE  OF  POTASH. 

Tliia  substance  is  oftro  adutterated,  or  mixf  i1  with  ncutnil 
'  arlMtittte  of  potaali ;  Bome(iai«a,  nUo,  it  contains  chloride  of 
potMRUDi  or  of  miUuin,  or  «iil|)luile  of  poMsh. 

2.  Ifthc'iunnlil^ofDimtnil  csrboontcis  at  nil  coD^dernble, 
and  proTided  dtlorido  of  wodiiim  u  nbsent,  a  Holntion  of 
oomsive  snblinate  (pcrebloridp  of  mercury),  added  lo  » 
inodenttely  concentrated  aqueous  wlution  of  tLu  »nlt  iindor 
exu&inaliuu,  will  produce  a  brick-red  )>reci]iitatr ;  whiUt,  if 
no  n«iiml  carbonate  ts  prcaeitt,  only  n  slight  ]>iT«i|>itate,  or 
tnrbidoCM,  irLll  Bn>«^- 

8.  Horeorcr,  ciuuHdcring  that  Incnrbooato  of  potash  {iro* 
<lucw  DO  precipitate  in  ooliiliona  of  tnlts  of  magnctsia,  wliUat 
llw  neutral  carbonate  of  potash  produce*  one,  the  presence  of 
tbe  latter  BubslaiK«  may  be  readily  detected  by  disKolriug  a 
Dnion  of  Ihe  juraple  in  water  and  testiuj;  the  litiuor  with  a 
olutiou  of  ■ulphntv  of  magnesia,  whicli,  if  it  fonn  n  precipi- 
ite,  M  carbonnir  of  mogncna,  and  is  due  to  Ihe  presence 
'  neutral  earbonate  of  potash. 

4.  Bicarbonate  of  potash  is  not  deliquescent,  except  when 
nontoiiifl  a  porliuD  of  neutral  carbonate  of  the  sonic  base. 

5.  If  n  puriloo  of  tlM!  sniniilf,  Iwiag  dissolved  in  n-atcr 
[■ad  supenwtantvd  with  pure  nitric  acid,  prodnces,  when 
|leet>^  by  solution  of  nitntc  of  wItct,  a  white  curdy  precipi- 
[tite,  or  only  a  turbtdness,  which  is  rediwolved  or  diMppeunt 
[b;  adding  an  excess  of  amnonia,  and  is  raprodaced  by  on 
|eueas  of  acid,  it  ts  chloride  of  silver,  and  of  conrvo  it  proves 

the  bloBrfaoBat«  operated  upon  contained  chloride  of 
[potasMuni,  or  Mothef  soluble  ohioride.  Tlie  chloride  of 
jiilver  may  bo  oollected  on  ■  small  filter,  wa«bcd,  dried  nith 
[oare,  fused  in  a  porcelain  crucible,  and  then  wcigiicd — 144  of 
[diloride  of  silv«r  ^=  76  of  ddoride  of  potassium,  or  I  otjuiva- 
{ IcDt  of  any  other  chloride. 

6.  If  sulpliate  of  potash  or  of  soda  is  present,  it  may  be 


» 


DICABDONATE  OF  SOUA. 


ilotocted  hj  pouting  into  I)k!  Milutton  of  the  laoinplc,  nciiliil 
with  j)ure  nitric  iwriil.  somn  nitrn(<r  uf  hurytn,  wliicli,  if  it  pro 
ilticea  n  white  precipilalo  insoluble  in  wnl'rr  nnd  in  aci<l)>,  i« 
iiulpluilu  of  bnryta,  and  indicates  that  the  sample  of  bicarbo- 
iiati-  of  itotunb  ia  i-oiitamitiat«d  bj.  or  adulteratt-d  Tvith  a 
■olublo  Kulphiili!.  The  jireui|>itated  tiul|>hute  of  baryta  may 
then  be  collci:U-cl  on  n  filter,  "irifd,  !i;niie(l,  and  weighed; 
1 17  of  eulphntc  of  bar^rtii  =  K8  of  «iil)>1iatc  of  poUiah,  or  72 
of  aulphate  of  soda,  or  1  equivii]i.-nt  of  nny  otber  volublo 
t>ul|>hHte. 

7.  Bicarbonntc  of  jioia^ti  being  ratireljr  ttolublc  in  wat«r, 
eU  that  wlii«b  may  reinaiu  insoluble  is  an  impurity. 


BICARBONATE  OF  SODA. 

I.  BicBrbonatc  of  wdn  i*  very  often  adulterated  with 
tffhretctd  nrtitrttl  carbnnalr  of  totli,  ilic  presence  of  which  is 
delected  by  touting;  the  solution,  moderately  eMioenlrated, 
with  one  of  j>ervhloride  of  mercury  (eorrosire  sublimate);  if 
■n  oran^  red  precipitate  is  produced  thereby,  it  is  a  sign  of . 
Ib<-  preiience  of  a  neutral  carbonate  t  if,  on  the  muirary,  no 
neutral  corbonald  is  pn-nenl,  the  solution  of  peruhloride  of 
menrury  will  only  produce  a  alight  while  precipitate  or 
turbidneaa.  The  preaeiico  of  the  neutral  carbonate  may  be 
dele«ied  also  by  means  of  solution  of  Aulphute  of  mit;;nedln 
wliieh  is  not  prcf'ipitntivl  in  the  cold  by  one  of  bicarbonat«  of 
Boda  i  wliilst  tW  neutral  carbonate  imnuidiRtfly  |>n>duce«  a 
white  precipitated  of  BubvarlMOatc  of  magnesia.  Tlic  Other 
impurities  or  »ophiiilii-nti<in>>  of  bicarbonate  of  »oda  arc  the 
aame  aa  tlto«U  pn>i:lisi-d  with  bicarl>onat«  of  potiwb,  and  are 
detected  in  the  mine  manaer.  (See  the  preceding  article, 
BiairboHaie  of  {\iath.) 
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BINOXALATE  OF  POTASii. 
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BiCiaOEIUE  OF  MKKCURY.— S«  Corrotirt 
f  SMimali. 


BINOXALATE  OP  POTASH. 

SALT  OF  SOIIHEL 

1.  This  nail  is  obtatiied  dom  theacid  juice  of  mrtaio  planM 
(tumlit  aeeto»fUa — ixra/w  eomiculata,  ntmex  pcvttait,  &c.), 
ui<l  is  mnniiriK-liin^'l  on  n  Urge  scale  in  SwitMrlnnd  nnd 
certain  |i«rts  of  ticrmany.  Thia  salt  lias  an  i-xtrvnicly 
acid  lastc,  and  when  ignited,  it  emita  very  pungeot  wAA 
fume;*,  bat  fs  not  Hiarred. 

2.  Tlie  binoxatate  of  potwii  of  cowuierce  it  Mmctimu 
Cdaified  with  rrcam  of  tArtnr,  and  MMDUtimca  aUo  witli  bisul- 
phsie  oT  poiMli. 

3.  T1i«  pTMOnw  of  ensm  of  tartar  (tartrate  of  potash), 
or  in  fact  of  anj  other  orgnnio  tiuhsinncc.  is  reoc^nlied,  bfr- 
eauM.  if  present,  it  ivill  be  charred,  and  will  t^intt  a  pfvaltar 
odoar  of  linrning  hrcnd  when  ignited  in  a  pluttniuu  nru<-iblc 
whiliil  pur«  Unuxalate  of  poIa«li,  when  mo  ti'euii.-d,  eniitd  only 
while  nitd  acid  fuiues,  but  ia  tmt  cbiirred.  There  reiaains 
titer  i(!i)ili4)n  ■  jcreyiidi  renidiui,  which  is  carbuiiato  of  potavh. 

'  Cream  of  liirtar  may  alio  be  detected  by  builinft  a  portioD  of 
[tli<!  bim>xulnt4'  of  |)Ota)^h  under  exaiuiiinlidn  with  concen- 
ftrated  tnlpliiiric  acid,  by  which  it  is  decomposed  and  dis- 
(lAolved,  a  rapiddiHengagenicnt  of  carbonic  acid  andof  carboniu 
I'Oxydr'  takiog  place  at  the  sanw  time,  t)ie  solution,  Itowever, 
ImnHtining  eoluurU-s*,  if  the  nalt  be  pure  ;  but  if,  on  the 
"COOtntry,  aAer  boaling  tlu:  suspected  >nlt  for  snme  time,  as 
Jtttt  said,  the  liqnor  turns  black  or  brown,  then  it  is  a  proof 
lliat  tartaric  acid,  or  an  organic  matter,  is  prcxcnt. 

4.  Hie  priMcnco  of  bisulphale  of  potash  is  detected  hy  di>- 
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BISMUTH. 


aolving  ■  iMrtinn  of  llie  suit  in  pure  WAter,  and  t(«ting  With 
solution  of  cliloritlc  ot  barium,  wliicii  will  produce  «  prwi- 
pitate  ot  nilpliate  of  barj'Ui  tn^lulilc  in  water  niid  in  acid*. 


BISMUTH. 

1.  Tlie  bismuib  of  commerce  ia  genprally  imported  IVom 
Saxony,  tint  it  1«  smelted  also  in  Bohemia,  Cvymliia,  Svc 
den,  and  Norwnj  ;  Eagload  posaeBUe  alao  n  few  mines  of 
that  ntctftL 

2.  Bismuth  lit'tng  verj  futiibl<-  oiid  g<^nrnllly  foimd  nativis 
its  oeparaiion  from  the  gtntgut  or  matrix  i«  cxc^nxlingly  Kisi- 
pie  and  easy.  I'he  ore  »  xtmply  broken  to  pieces,  put  into  « 
criicibk-,  and  exposed  to  a  rvd  heal.  After  a  whilo.  the  metal 
in  found  agglomermt«d  at  the  bottom  of  the  erudble,  or  «Ue  tlw 
or<>  i»  rhargod  in  ey)ind«r9  of  cnat  iron,  xliKhtly  inclined,  and 
luxated  th<-rcin.  The  bismuth  aoon.i  run.-i  from  its  gangiu* 
oik)  flon-it  into  |MD(  wliich  are  placed  at  the  lower  end  of  the 
cylinder.  Wliiclicvur  way  bi*iaiitli  i^  obtained,  tbutoTcora' 
morcc  in  never  pnro  ;  it  is  contaminated  by  $tifphnT,  artcme, 
lead,  tiieer,  iron,  tin,  he.  i  the  onolyus  of  the  mctnl  mny  b« 
performed,  on  faUo\V9  : — 

3.  Put  into  a  crucible  a  given  weight  of  the  bismuth  to  be 
vxnmini-d,  and  fuar  it  thendn  with  oac<tenth  part  of  ita 
weight  of  uitrali^  uf  potanh,  in  orih-r  to  convroi  the  tulpAttr 
and  the  arsenie  into  lulphnle  anil  iintcniato  of  patmih,  which 
may  thi-n  be  eUminatiKl  by  waghiiig  with  water  ;  ihtw  com- 
pound* being  M>hi1>ti'  in  this  menstruum. 

4  The  biunulli  which  is  now  left,  and  n-liicli  may  coit- 
Uiia  Uaii.  rilccr,  tin,  Ac,  is  boiled  in  nitric  acid,  wliiob  oxy- 
dixee  the  tin  and  h-aTeo  it  in  an  insoluble  stale  ;  it  may  then 
bo  eoUeoied  on  a  filler,  mwlicd,  IgnitMl,  and  weighed. 

fi.  The  fiUnUe  ahoaM  next  be  trmteil  by  a  slight  execn  tt 
MlnUan  ef  euboiiato  of  potash,  a  solution  of  cyanide  of  pot- 


BISMUTH. 


tiMinm  is  iben  &4<1^I,  ■nd  tbo  wlioln  U  dif««teil  m  a  gffniU- 
heat  for  snaue  time    Hie  lend  niiit  tbo  biMnutU  wliicb  liiiv«- 
Hera  |>rt«I[ittaied  hy  tbe  otrbonnte  of  |K>tash  tae  hti  in  nii 
in.-w>bibk  ntair,  but  llin  Mv«r  i*  tnki^n  up  aiid  remiiinti  in  so-  , 
luiMin  in  tJic  ntnlo  of  double  cyanide  of  dilvi-r  lutd  of  potu- 
KiiuB.    The  wholo  is  thrown  on  a  filter :  Ibv  carbonaii:  of  lead 
■od  of  bumnUi  OD  the  Alter  may  Uten  be  diiwilvtrd  in  ncctio 
acid,  and  ■  bUde  of  jwra  lead,  previDualj  tv^igbvd  with  great 
aocnrtwy,  should  lie  coin|>let«ly  imtncRtcd  in  (lie  acetic  acid  so- 
lution. Tht  fliuk,  oodlainiag  tlio  oolulion  and  llie  blade  of  lead 
iniuu-mTit  tli<-P-in,  is  10  be  corked  np,  and  tbe  wbole  ia  left  at 
rrst  for  wri-ral  lioiirs.   Tbe  bisaiuth  is  gradually  lliroivu  down 
in  the  metallic  stale  by  the  lead,  and  when  tbe  wbolc  of  tbi- 
lii^mutli  baa  separated,  the  blade  of  lead  is  removed,  wa.Hbed, 
dried,  and  vreigbed.    The  biAoiuUi  is  then  collected  oa  a  filter, 
washed  with  pure  water  (previMi^ly  boiled  and  cooled  out  of 
tbecMilaet  ofthcair);  it  i«  then  rediMolved  in  nitric  acid,  and 
an  (-xocNS  of  a  Mtution  of  carboiialc  of  animonin  is  theit 
jioured  in  ;  the  whole  is  bcated  for  a  sliort  tiim-,  hy  wbicli 
BMaiH  Ihc  oxyde  of  bismuth  ia  comptelrly  wpamtod  ;  il  ia 
then  wadied,  driei],  ij^nilt^d    in  a  porcelain   crucible,   u»d 
weighed.      The    filter  sliould   be   burnt    scparatclj  im  the 
coiver  of  tbo  crucible,  and  the  ashee  are  returned  to  the  mass 
lo  be  wejglied. 

6.  The  solution  of  lead  which  was  filtered  (Wun  the  prccifu- 
tMtt^l  tnaniiilb  in  neulraliKitd  with  ammonia  and  treated  by 
oxalate  of  ammonia  in  order  to  precipitate  tbe  lead  in  tbe  state 
or  oxalate  of  Ivad,  wliirb  is  tlicu  collrctpd  on  a  filtl^^,  washed, 
ai>d  igniiol  in  a  small,  ojK^n,  and  countcrjKiiiicd  porcelain  em< 
cible.  by  wbich  Ircnlnient  it  is  oonrerlcd  into  protosydc  of 
lettd,  from  which  the  weight  of  the  lead  in  tbi'  compr>tincl  uuiy 
ho  eakulnl'il.  The  loss  of  wrigbt  viiKlained  by  the  blndc-  of 
lead  eniployeil  iniUcales  how  much  uxyiln  of  Irnd  ehoiild  be 
■ublraiie>l  from  the  total  weisbt  of  llic  prwtoxyde  of  leail 
obtained,  1 12  porta  in  weight  of  proloxydc  of  lead  *•  \(H 
of  metallic  lead. 
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7.  'rhl^  fillnte  separated  rrom  the  pn-cipitate  at  Knt  pro- 
duced by  carboiinle  uf  potasli,  and  which  conlnioii  tliv  mUkt 
in  the  Btutit  gf  dciuble  c/fuuile  of  silver  and  potassiuin,  pkould 
In"  mixed  with  uii  excutu  of  dilute  nitric  iwrid,  and  gently 
luatnl;  the  »ilvi'r  i.t  tbercl)/  jirvcipiluti-d  in  lli«  state  of  cja- 
aide  of  wlver  which  i»  collcvicil  mi  a  lilter,  wuahed,  dri«d 
at  n  BtMm  heat,  and  weighed.  lOO  grains  of  cjmnide  of 
•ilver  — 80.G  of  *ilrcT. 

K.  Silver  inajf  also  be  readily  separated  Uy  ciipcUatiom. 
(Sw  tlie  articltton  SUr€r.) 


ItlTAItTltATE  OF  I-OTASH. 

SUrEllTAIlTRATE  or  I'OTASH.    AROOL.    CRUDE  TARTAR. 
CKEAM  OF  TARTAR. 

1.  Ditartratc  of  potash,  u*  found  in  rommcrcc  in  the  stato 
'■r  a  crystalline  incrn»tation  wliJcli  is  dqxwitcd  in  wido  coaks 
i<  cutli;!!  argol,  and  when  piiriflvd  by  toliilion  and  recrystal* 
lisHtioi)  it  I*  called  cftam  (rj'larlar.  . 

'i.  Bilartrato  of  potash  is  sometimes  adulterated  by  ptil- 
rrrited  t/uartx  or  tnnd,  by  rbalh,  or  cahar«>u*  tpar,  or 
by  olum,  und  by  bitulphatt  of  pota*h. 

3.  If  fa»d  I*  prewnt,  it  may  be  detected  by  lioilini;  a 
|{ircD  quantity  i>f  Hi<:  tartar  under  vnamination,  with  half  ita 
wdjtht  of  i-nrbonali-  of  potoalt  or  of  borax,  in  water.  Thu 
Band,  if  any  is  pri'sent,  will  bo  left  in  au  insoluble  stMc- 

4.  If  the  Batnpio  of  bilartrato  of  potash  eontains  any 
earbonate  ^' lime,  aii  cITcrvesceDcc  will  b«  produc«d  by  pour- 
ing diluted  muiiodc  odd  upon  a  pudioii  of  the  sample,  which 
rflirreaoeace  la  owlog  to  the  diMngagenieot  of  earbooie  add. 
On  the  odivr  hand,  tlie  pnMence  of  lime  may  be  detected  ia 
the  muriatic  acjd  iM>luli<Mi,  by  first  aculraluctDg  the  acid  with 
(immoDia,  and  then  leslinj;  ilio  Mulution  with  oxalate  of 
ammonia,  wliieh  will  then  produce  a  whito  prei;i|iilaie 
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oxiUatr  oriime.  Thifl  prec!p)U(«  aIiouM  be  s^>arat«(t  by  filter- 
ing, wiuli«d,  drteil,  iii<l  ignited;  ignition  coitwrts  it  into 
cBrboiiAte  nf  lime,  in  which  *tJitc  it  may  be  u-i-jghcil. 

.5.  Ir  xhoiild  bis  bortift  in  niin<l,  however,  tJmt  even  purifled 
bitarinili:  <>f  potjtsb  ie  0^1.11  conlamlDatMl  by  a  eninll  quaiilky 
of  tartnto  of  lime  :  thai  of  comtneroe^  liowcvcr,  conlninN  Ibir 
latter  subMADce  ia  varioun  jmiportion;,  from  •(  to  7,  aud  even 
14  percent. 
6.  White  arscoi  u  leu  Impure  than  rcil  argol> 
T.  U1i«n  bdurtmtc  of  |>atiii>h  hwt  bean  &<]  till  era  ted  with  ahta 
or  wilh  i»t«lpkalf.  of  jiotash,  it  nmy  he  dL-ti:'cl<;d  by  ilirEfolv- 
in);  a  portion  orit,  and  testing  ilie  solution  witb  one  of  chloride 
or  iMriuni.  If  a  vhile  [ireciiiitate  ix  lliux  priKluccd,  inw>luhl<^ 
in  water  and  in  acid*,  it  in  nul{iUalc  of  baryta,  from  which 
the  anwuiit  of  tb«  aborc  impurities  mny  lh<;n  bo  i^timnti-d  m 
foKowa  : — llic  precipitated  siilphnte  of  burytit  in  collecti^d  t>ii  a 
filter,  waidMid,  dried,  and  igniled,  al^cr  which  it  in  weiglied  | 
1 17  gr.  of  gnlphalc  of  haryla  i-epreseut  474  gr.  of  cryatuUi*ed 
alBtD,  or  \AG  gr.  of  biaulpliutf  of  polaah.  13ut  whether  iJw 
pradpltat«  of  itulphate  of  baryta  produced  tiA  above  directed, 
wu  iminf;  to  the  prCMdce  of  alum,  or  to  tluil  of  binulphate 
of  potash,  may  be  knowo  in  the  foUowiiig  manaer : — if  an 
•queou  aolation  of  ammoDia,  or  of  carbonate  of  ammoniu, 
being  poured  io  the  sohilion  of  the  hitartrate  of  polaali  under 
exiuni nation,  producea  a  white  llocculcnt  |>recipilatc,  insolu- 
ble in  any  exoc*)  of  III*  preeipiiant,  soluhlL-  in  caustic  pola»li 
or  soda,  it  in  hydrate  of  alumina,  and  it  i:^  of  conrw,  ■  proiif 
thai  nltun  t«  prctcnt.  Thu  precipitated  hydrate  of  alumina 
may  furthi-r  be  washed  with  hot  water,  dried,  ignited,  and 
then  wrJgbcd ;  50  grains  of  alumina  rcprcBcnt  474  of  cryMal- 
lited  alum.  If,  however,  the  addition  of  ammonia  t«  llw 
ori^iul  aolntioa  has  failed  in  prvducing  a  prccipiute.  and 
yet  Oi»e  was  produced  wlitn  tested  with  chloride  of  barium, 
lli«n  It  was  due  to  the  presence  of  a  soluble  sulphate. 
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BT.ACK  RAND.— Bee  Irvn  Om. 


BLACK  JACK.— See  Zhe  Om. 


BLACK  LEAD. 

PLl'UBAOO.     GRAPHITES. 

[ .  BWk  VkoA  \*  II  »]i«ci<tt  of  carboii  of  a  <liirl(,  gto«l  grey 
w>loui-  Mill  of  n  mrtnllic  liistrv,  wft,  with  n  grcngy  f«.'l,  and 
IcMviiig  n  nietnltic  stnin  when  rubbed  on  pnpc^r.  'Hie  best 
•jiMlilics  of  this  Biah-rial  nrv  used  for  making  penciit  and  for 
ibo  elei-trotj-}i« ;  the  inft-rior  qualities  are  used  for  laakln^ 
I'nidbW,  for  diininishiag  rrivtiun  by  spreuiiin^  it  on  o-rliun 
auriiurcs  iostesd  of  oil  or  grCAM^ ;  and  fi>r  l>rightcriiin{:  or 
sivin;;  K  luotrc  to  Movm  and  otlutr  utonNJU  or  orticln. 

2.  Black  lend  i»  BdiiltrrntiNl  to  an  ('normoiis  cjttont  with 
mlphurel  t(f  antinttnti/,  micariom  iron  orr,  but  more  parlicu- 
Utlj-  with  lamp  btaeli.  An  cxirnoixlinarj-  ijuantitv  of  Ibis 
subftlAfloe  \a  sold  in  diiiall  packets  for  the  tue  of  servants  for 
the  par]>Ose  of  brightening  iron  slovea,  and  some  of  these 
packeta  an^  iKlulK-rnti'd  with  as  miK'h  as  from  &0  to  GO  [mt 
rank  of  tamp  black  ! 

S,  Tlieao  vophlMi  cat  ions  liowcvcr,  may  1*  i>fiiily  dctMtod 
111  vartouit  wayn :  (Irsi  by  pouring  miiriiilic  aci<l  upon  a 
|iortion  of  the  nunple,  tliis  will  dissolve  thi?  nilphttr^  <^  aiiti- 
mtmjf,  if  any  bo  preeenl,  and  will  Icav^  the  black  lead  in  an 
insoluble  Btat«.  The  whole  Is  tlien  tlirown  upon  a  filter  whi('!t 
retains  1  bo  black  lend,  and  If.onaddiBX  water  to  Ihe  filtrate,  a 
mllklneas  or  a  wbito  prin-ipilatc  in  produced,  it  is  due  to  tlie 
preaence  of  antimony,  wbich  may  further  be  identified  t>y 
flnt  adding;  a  certain  tpianlily  of  tartaric  acid  to  the  llltrtttv, 
aAcr  whioli  water  tnay  be  added  wiiluiut  producing  any 
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milklncM  or  |ind|ntst«,  and  it  a  current  oT  auli»liurctt«(l 
hydrogen,  being  iww  juiMcd  through  (he  diluted  liquor,  prti- 
iJu<.-e9  an  gnuige-rtxl  prudpitale  compkicly  »oluble  in  lijrdrv- 
Kolphurvl  of  ammonia,  ihcn  tlie  pniiciice  of  a&titnony  i« 
raodeml  condaflivc  The  Htrnam  <>f  sul[>hur«lt«(l  hydrog«iJ 
miiit  be  pBased  tlirougb  (h«  lUiuor  until  it  ttwlU  Htrongly^ 
of  eulpbardled  hydrofKin.  {See  the  opporatus,  page  2.) 
The  orango-red  precipitate  may  be  collected  on  a  weighed 
filler,  wulied  with  pure  water,  and  dried  at  a  very  kuiii1« 
heat  aniil  it  cea&ce  to  lo«o  weiglii,  oud  it  la  th«i  deli- 
nitivcljr  wdghed  as  suljihuret  uf  antimony.  It  is  ad- 
visable lo  add  tart&ric  add  before  diluting  with  water,  in 
order  tliat  ihe  suluiiun  should  not  turn  milky,  b«au»c.  if 
snlphurelled  hydixiKen  were  paaoed  tbniugh  the  turbid  solu- 
tion, ft  portion  of  the  antimony  might  eacajie  itit  action.  And 
thiu  give  an  incorrect  vntimute. 

A.  The  proportion  of  tamp-Uatk  may  be  eHtimnted  fur 
bKhnicnl  purpo«c«  by  weighing  u  portion  of  the  sampk^  and 
keejiing  it  at  n  cbrrry-red  hi-iit  in  n  plntinum  crudble,  con- 
stantly stirring  it  during  iho  ignition  nntil  it  no  longer  luMa 
weight,  Tlie  low  of  weight  indicates  the  proportion  of  huup- 
bUck,  tliv  luttrr  being  easily  burnt  at  the  tempernturv  above 
indicated,  but  which  la  <iuitc  inaulSdent  to  Ignite  the  black 
lead. 

S.  Whether  micaciaia  inn  hiu  been  add>.'d,  may  be  iTe> 
Icded  by  mixing  a  given  wdglil  of  the  sample  with  about 
three  limee  tto  weight  of  corliunate  of  potiuli,  and  fusing  the 
whole  in  a  crucible.  Tho  fuM-d  nioMi  nhoiild  then  he  lixivi- 
ated witli  wolrr,  «uprr»aturated  with  muriatic  acid,  and 
evaporated  to  dryne«>i.  The  dry  ma»H  mny  now  he  digeaicil 
with  water  and  liltercil.  The  fillrntc,  being  treated  witli 
■i|t)eouB  aidution  of  ammonia,  will  yield  a  reddiith  brown  pre- 

^H     clpllate  which  should  be  collected  on  a  61ter,  wanbed,  driedfj 

^H     ignited,  and  weighed.     The  weight  of  thts  reddinb  browf 

^H    precipitate  should  never  exceed  13  per  eciit. 

^H        6.  Block  lead  U  Mmctlmeai  oon(am!nat<-d  by  *ea  tiiif,  which 
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nadere  il  uolil  for  Ibe  making  of  crndbln,  diix  impurily  ti> 
delBcited  ^  boiling  it  porlion  of  t]i«  Mmple  with  jmre  ■linlill'!!) 
WNUr,  (lll«riog  nod  lefnins  lli«  llltral«  with  solation  of  nitrate 
<>f  RJlver,  whicb  will  then  produce  a  while  ctirdy  prccipitAU^ 
or  only  a  tiirbidnMn,  if  tUi-  r{uanlily  of  sm  Bnlt  is  JnoonaMar- 
Rhli:.  The  SG*  Knit  with  wliiuh  tli«  block  lead  it  ccmttnrinated 
nutjr  be  Torjr  oimlIjt  vliiuinat«tt  by  wft.ibtn^  it  with  n  large 
c(naniitj'  of  wntcr ;  And,  nftox  allowing  tli«  binck  teuil  (o  HDb* 
iide>  Um  clear  water  is  poured  off,  Aud  Uie  bl»ck  lead  nuj 
then  be  dried. 
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DONBONS.    SWEETMEATS.    UQCEURS.    LOZEKGES.  &c 

I.  In  tbia  article  wc  intend  to  call  tlitt  rmltT'tt  attcnttoo  lu 
the  various  prejiarationi^  cnlk-il  ^fiAfii/.t,  neettmral*,  Uqneura, 
lasrnj/r*,  flic-,  whiuh,  wlicii  coloiirr^l  with  mineral  Hulwtaiicett, 
are  Um  inuncdiate  c*ase  o(  the  mMt  diMrraeing  accidetita. 

?.  Th«  "Northampton  llcratd"  of  June  10,  I84S,  published 
ail  article  suting,  (hat  on  Tbuntda}',  tli«  Stb  of  the  sanw 
nioDtlt,  much  alortn  prevailed  iu  ih«  town  in  cvnde([iuu)i-«  of 
a  iV|iort  that  a  nuinbor  of  pernoa-i  wlm  had  dini-d  t)i«  |iro- 
viona  day  at  a  public  dinner  in  the  Ni:w  Hall,  hnd  bncn 
poboncd  by  partaking  of  tomn  hlanc  nuuigf,  and  that  one  of 
them  liad  diird.  The  report  unhappily  proved  correct,  Mr. 
Wm.  ConillcM  having  «xpirMl  toon  after  flvo  o'clock  that 
moriihig.  Rn<l  •cTcrnl  other  persons  being  then  sccioualy  111 
and  andcr  uiedioal  attendance. 

8.  The  evidence  brought  before  the  county  coroner  proved, 
tltat  some  jelly,  with  a  grveo  cucumber  ornament,  had  bceti 
serred  U|i,  lliat  all  the  peraons  wlio  had  partaken  of  ibe 
green  purlion  had  been  tnore  or  leai  aeverelj  111,  and  Out 
It  had  be«n  fatal  to  the  gentkitian  nharo  naaMMl  ;  the 
ehemlcal  evidence  cstabli»bcd,  that  the  green  colouring  liad 
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prwluved   bjr  incans  of  the  mineral  [ugmcnt  culleil 

~em*Txtld  grrtH  (iitxaiile  orcoppor). 

■».  TIic  jury  ■crordiiigtr  returned  the  Tollowing  ver- 
dict s— 

"  tVc  find  tlrnt  Vita.  Cornlti-liI  XwA  nn  tbo  8th  of  June, 
Iroin   the  eflvcta  uf  a  jioiiuin  cnili-d  nr«inut«  of  copper,  «r 

'  enenlit  Rn.'vii,  carvltvuly  nn.l  negligently  administered  in 

1  ft  bUoc  niaDjtu  inait«  l>v  l-^lnord  Kaiiditll,  and  rarelcaily  and 
BegUg«nttj-  DoUl  \tj  l%dtniinil  Frainkliii,  wiifi  tlic  full  know> 
ledge  tliat  il  contained  a  deadly  poison." 

4.  Tlw  "Chemical  Times"  of  the  llhli  Fcbniarj-,  \M\t, 
published  tbo  fullowiii;;  Mutcincnt  vf  a  cujii;  of  pMSoning 
by  oomAts  coloured  hy  anciiilv  of  copper,  ivportcd  by  Ur. 
Waller  tVrgiu,  the  rnndent  nii.*dieal  oflicrr  at  Marlboroiigli 
CoUege. 

6.  "A  few  dayit  ago  there  wnn  a  party  at  a  gentluninn's 
lioaae  herr  (MnrllKiruugh),  ni  whi<:)i  there  irere  a  |]umlH:r  of 
children.  A  magnificf-nt  cakr  wm  a  pr(iminmt  object,  being 
proTiuwly  adorned  with  n  vnriety  of  nrnnmente.  Tho  calo^ 
was  cul  up,  and  llic  oroarocnlx  were  distributed  amouKut  lli<- 

'  jurcnito  portion  of  tlto  (^Bst«.  The  children  of  one  K<-ntlema» 
Mmed  honi(%  amongst  othcr^  a  green  llon-cr  made  of  iwcut 

I  |)*8te  in  UBitaliou  of  a  fucbaia.  On  the  iiccond  day  after  tlie 
puty,  shortly  before  one  u'clni'k,  the  eldrsi  boy,  ubuut  live 
yean  old,  became  very  nick,  and  wa.i  purged.  In  about  lialf 
■n  hour  the  second  bciy  became  *ick;  and  in  a  few  minute* 
the  ekloat  child,  a  girl  about  aeren  ycnra  old,  vra*  Rtmilarly 
wilted.  I  happcni^t  to  be  in  tlic  bouM  at  tlie  moment  of 
•etntre  of  the  two  latter,  and  was  at  onee  strongly  impressed 
tlial  tbey  had  parlaken  of  aomelliing  poiBunous.  Inquirien 
were  made,  and  Ihc  green  flower  was  found  minus  two  petals 
and  a  half.  The  great  |>ru*tratioit,  enpeciiilly  of  tli«  el<le>l 
boy,  logetbiT  nillt  tli«  natnn.i  of  the  other  ULynipluina  and  cir- 
I  camMmcc^  pointed  otnuigly  to  aroenie  an  Ibe  eatise  of  the 
iB«uter.  I.  tlwrcfore,  irornvdintcly  prrjinrcd  and  lulniinislered 
,  aome  hydraud  peroxide  of  iron,  and  odojit^d  other  snitnblc 
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trCtttsMnt.  Tlic  Toauti»K  <u)(l  proiitration  caDtinii«<l  very 
ur;geDt  till  Ucc  in  thi;  cvctiiiij;  willi  Ihe  diler  children.  Noxt 
morning  lliey  were  foumi  vt-rj-  muffi  bt-tUT,  unil  nn*  now  all 
CURTslwcent.  1  linvc  »iiic<!  fubniittiMl  n  fmgmont  of  the 
flower  to  llio  blauk  Bux  and  rodiicUon  U»tt,  and  obtnined  ui 
ftbuniliuit  rinK  of  mcCallic  ancnic  in  the  tcst-tubo,  fully  eon- 
tirmtn^  lli<:  idi-H  I  at  llrsi  formed  that  arseiiite  of  cop]K>r  was 
tliL*  colouring  nuttier  of  the  flower,  and  ihtt  caiue  oi'  wluu 
in;];ht  linvi-  bven  n  most  serious  caloiuily.  Tbeoake  was 
)iur<-lm4«<l  III  a  confectioner's  to  the  town,  and  the  ornunenta 
linvtnx  IxH-n  procured  hy  him  from  London,  it  ■*  more  than 
probnbln  tlint  a  large  (|iiantil}r  of  these  ar>f-niuri'lteil  »(igar 
riovrerv  linvn  been  lunniifncturvd.  It  is  thcnrfore.  ofgreat 
impuTtancc  that  the  public  fhoiild  Ur  mode  ntvnre  of  tlic 
nuk  incurred  in  usuig  thcso  and  eiiuilar  articles  of  con- 
fectionery." 

7.  It  in  not,  hownrer,  only  in  t>1anc  mang;e  or  in  cmnll(<  that 
tlie  above  poisonous  nuhntancR  in  ufcl ;  nor  is  ar.i^nitv  of 
copper  the  ouly  deleterious  colouring  mailer  employed  tlirough 
ignonnce  or  cnreloMneM.  Wo  unfortunately  mwl  now  and 
then  of  Hcrions  nii»cliicf  bdni;  donei  and  eooMlinuic  of  death 
being  oosed  by  bonbons  and  other  sweola  coloured  green, 
j'sllow,  red,  blue,  &c.,  by  emerald  preen,  cliromate  of  lead,  Dt 
gamboge,  red  ten^l,  bliut  rerditer,  he. 

8.  The  l(»llowi:ig  fubiilimcM  ^lioald  nt-rer,  under  tiny  prr- 
leaee,  nor  in  any  tpianlity,  be  tisrd  for  colouring  jellict^ 
■WceUnent*^  fct,  or  any  nrticlt?  of  food  whatsoever : — 

Grm!.\— KnMtralffTwn    .  1    .        ..     ^ 

,  .     ,   "  J  Arteiiite  of  cupper. 

bchceleKrc«n    •  ) 

Scweinfurt green.    Aeeiale    luxl    arsenitt'    of 

copper. 
Gre«u  *er<tiler      .    Ilydrateil,  basic   carbonate 

uf  copper. 
V«Tdigria  ,     .    .   Acetate  of  copper. 
Blnmaa'a  gre«n  .    Cobaltate  of  xinc. 
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'kllow— Gunbodn. 

Chrome  yellow    .  Chromato  of  lead. 
Orpimcot    .     . 
Patent  yellow  ■ 
Turtirr's  yellow 
Ciumi'l  yellow  , 


.  Sulphorei  of  areenic. 


-Percliloriile  of  lead. 


Rjm— Kcol  iead     . 
Minium 
Cinnabar    . 
VemiiUion  . 
Blcb — Blue  verditer 


IciuL 


I  Oxyde  of 

j  Sulphurct  of  mercury. 
.  Carbonate  of  copper  and  lime. 


9.  In  ftet,  aU  mineral  pigmenU,  oxccpl  Pruarian  blar,  arc 
tnore  or  ten  daogerous,  and  therefore  &liould  not  he  employed 

Fttr  colouring  edible  subetancee. 

10.  We  beg  to  tnuosciibe  liere  tho  wccrUent  refpiluiiunn 
which  were  piitilijthed  by  order  of  the  "  Pn'Cel  de  P<ilio<;"  of 
Paris,  tinder  the  date  of  the  lOth  of  December.  1S30.  Th^y 
an  mlwiantially  as  follow  :— 

"  Considering  that  the  colouring;  matter  given  to  5wc«t«, 
bootxiiti^  ti([tieuni,  lozengM,  kc,  in  gr^niTotly  imported  by 
minenl  Mlmtam-CK  of  a  pcusonouit  nature,  which  impriidenc<- 
has  been  the  cause  of  serioiiH  acoidcnls. 

"  That  tho  same  acciilcnie  liave  lioen  produced  by  chewing 
or  moking  wrapping-paper,  glazed  or  coloured  with  mineral 
vubnanees  of  a  poisonous  nature. 

"  Having  read  ihe  Itepons  of  the  Board  of  PubUc 
Health  :— 

"  It  is  exprcaaly  forbidden  to  make  use  of  any  mineral 
!>uI)nUdi^  for  eolourin;;  lifjueurs,  bonbons,  sugar  plum*,  lo> 
zengcis  or  any  other  kind  of  swedmeata  or  pastry. 

"  No  other  colouring  mailer  than  of  a  vegetable  nature, 
BlHlt  b»  ea|iloyed  for  such  ■  purpose,  except  gamlxige  and 
mbll. 
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*■  It  is  fiirbi4M«ii  to  wrap  sirwtmcnU  in  paper  gUwd  or 
coloured  with  mineral  xuhfliuieoB. 

"It  is  onlcred  that  all  cnDfoctioiKra,  grocers,  and  dtnlcn 
in  lltiueun,  bonlioDs  awrwt-meats,  looengeti,  he.,  shall  have 
their  BKiM,  *ddre«8,  and  trade  printed  od  the  paper  in  which 
the  above  artid«a  wlU  be  eoreloped. 

*■  All  )niumfni.-turent  and  dealera  ore  i>i>rsonft]l7'  reapoDsibIa 
tor  the  ii(^ci(l<-iiiH  wliicb  iiliall  be  imced  to  the  liqupurs, 
bonbon.%  and  otlicr  iiwcoliiicabt  nuuiufactur^d  or  »old  by 
tliem." 

11.  The  colouring  dnbtttancc*  which  ntmj  be  eii)|>)ojed 
with  perfect  ufetf  by  conrcetioocn,  lii|ueur>iiuk«r9,  and 
olUcn,  for  the  purpoMt  inuntionud,  are  the  foUowing  : — 

12.  Dliti  Colours  :— 
Piilrericed  indigo. 
Sulphate  of  indigo. 
Prusdaii  blue. 

13.  Tbc»o  ftulMtanceci  are  readily  miscible  with  all  ibe  other 
colours  lu  whicb  bUw  form*  n  comtttuent  port,  aa  for  ex- 
ainjile,  with  jretlow  to  inako  green,  and  with  red  to  nuke 
purple. 

14.  YsLLOV  CoLotnea : — 
SaBfhJU. 

Turkey  yellow  benriea. 
Peruai)  ycUow  burriiM. 
Quercitroa. 
Fuatic. 
Aluminous  Ukee  of  the  above  woods. 

15.  The  jollow  colour  obtained  tmta  so«no  of  tlw  above 
•ntMUDOM^  ami  especially  from  Turkey  ydlow  borries  and 
Ftoaan  berries  la  more  brilliant  tlian  that  imparted  by  chrome 
yellow,  which  b  a  poison. 
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16.  Red  Coi.or»i  :— 
CochineiJ. 
CHnain. 
CBrmiii  lake. 
Bnuit>woo(I  InltR. 
Haddi'T  loko. 


COHTOUKD  COtODBS. 

OIIRKX   Ca  LOCKS. 

17.  A  greon  colour  may  be  produced  bj  mixing  one  of  tin- 
Una  coloan  with  one  of  ibe  ycUow  colours  abovrmentioned, 
bat  llic  brightest  green  !b  that  jiroiluecd  hy  I'ritmian  bluv 
and  PenUn  berries  ;  the  euluur  thu*  pmiliiccd  is  U  beitti- 
tinil  as  Schwdnfurt  green,  which  i>  a  poi«0D. 

ruRTLK  COi.Orns. 

IH.  A  purple  colour  may  be  produced  by  mixing  one  at 
the  blue  coloTire  with  oneof  llie  red  eoloura  above roentioiied ; 
ttay  Tftrictjr  of  tint  may  be  thuii  obtained. 

19.  A  decoction  of  logwood  produccx  a  good  riolet  or 
purpUi  colour. 

20.  A  purple  dahlia  colour  may  be  ubUuned  by  mixing 
carmine  lake  with  Prussian  blue. 

21.  As  to  the  coloured  papers  which  are  sometimes  iue«l 
u  wrappers,  the  moat  dauf^erouii  arc  tliose  of  a  Dne  green 
or  of  ft  light  blue  colour,  produced  by  menns  of  metallic  pig- 
ments, and  which,  when  in  rontkct  with  soft,  moist,  or  greasy 
sulxitanrcii,  (ui-h  an  lard,  btitlvr,  choc*^  sweetmeats,  caramel, 
■ngar-pluma,  fcc,  may  impart  to  tbem  a  portion  of  tl>eir 
colooflng  matter,  and  thus  be  ttie  cause  of  serious  cr  even 
fatal  accidents. 

a.  Dr.  Itoaodon,  of  Mersburg,  has  dircelcd  tb«  attai- 
iImi  of  medical  men  to  the  danger  of  UHing  SrhceK^'s  green, 
filter  in  poioting  wnlla  or  in  staining  paper-hnngings.     He 
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tikiiiks  that  by  llie  ftg<-ticy  of  niMHtare  a  ceruUi  atitouiit  ol' 
itrsenurelled  hydrogen  is  evolved,  which  mniurinllj'  iiiternpnw 
witli  th^  |)uri(y  ol'  tlio  sat.  According  to  Dr.  ]tiui»Uin, 
(Mcuilo-rhcuiiialic  {ittiti^  neuralgia,  cougli,  lasHlude,  anil  rma> 
ciation,  aro  jiroduved  by  that  stale  of  the  tir,  and  these  a9«c- 
tiono  get  worxc  with  an  increase  of  mi^fiture  either  in  the 
room  or  aunoaphero.  'ilie  govcrnnii.'nt  of  Itnilen,  acting 
ii]>oD  thi»  geiitkuauV  Buggostion,  boa  |>rohibit«il  the  use  of 
lh('  uroenite  of  copper  in  ttie  painliiig  of  rooma  or  paper, 
iinilcr  n  fine  of  frnrn  ono  to  four  paunilx  ittRrling.  (It  ahould 
be  rrjnombcrcd,  howmor,  that  in  Silusia  mortar  is  mndo  by 
mixing  a  certain  hind  of  arsenical  *and  with  the  lime,  and 
that  the  people  u-liu  inhuhii  houaes  for  th«  building  of  which 
itaoh  mortar  hoit  been  uiii^d,  complaiu  of  none  of  the  ailmenld 
■bovc-mcntioncd.)  The  ooms  lately  rccordi'd  at  Marl* 
borough  and  Tenicrden  ought  to  bo  a  warning  of  the  danger 
ofu^ng  Sclieeto's  green  in  cake  ornaments. 

28.  Tlie  glased  paper  and  cards  knonn  as  oiianiel  paper, 
and  cards  auch  as  are  used  now  gcoenLlly  as  cards  ot  vixit, 
are  prepared  with  carbonate  of  lead  (white  lead),  wliJcli  Is  a 
deadly  poJaon. 


Deleetiou  nf  mineral  toUmring  mafttt  in  tVfrtmMU,  mgar- 
plum»,  aud  other  fdilh  tubstancm. 

24.  All  the  mineral  preparations  abowmcniioned.  being 
insolnUe  In  water,  may  he  isolated  liy  dtgeating  tho  suspected 
ortiHe*  in  water,  which  dlnolvM  the  ai^ar.  The  whole 
Win*;  left  at  rest,  the  insoluble  matter  settlor  at  the  bottom, 
imd  may  be  s^>ara(ed  by  d«canUlioD,  filtering,  «viu>l)ing,  and 
drj'ing  at  a  gentle  beat. 

2.5.  Sfhffie't  ijrtrn,  nr  nnrmld  ^rrrn,  or  nrsenilv  of  cop- 
per, SehnHnftirt  ffrrftt,  wliich  i*  a  mixture  of  acetate  and 
oiMmtteof  copper,  are  easily  rocofnixod  as  arsenical  cora- 
jiound*  by  the  (parlk  odour  which  they  evolve  wIwd  thrvwa 
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upon  ignited  chanroal,  or  tthun  mixed  with  oarbonnte  of  soda 
^  and  hratcd  before  thv  blovr-pipc  upon  charcoal. 

26.  Tfa*;  prMcnoc  of  arar^iic  may  a.Uo  Imi  rendered  evident 
in  the  following  nwnoer  * — Takv  a  gloM  tube,  tVee  flrom  leord, 
and  draw  it  to  a  point  about  one  inch  long,  so  tliat  tlie  Inter- 
nal  diameter  of  dial  part  be  about  the  uie  of  a  utroufj  knit- 
ting kneedlc,  as  here  repreMnted. 


^ 


A  email  portion  of  tlio  in«oIubl«  mailer  prcvioudljr  dried, 
and  wliicli  needa  not  be  more  oooaideruble  tlian  0.1  i>r 
CTeii  O.Ol  of  a  grain,  is  tlien  earefuUy  introduced  at  the 
liuttocn  or  elo»ed  end  of  the  tube,  and  a  splinter  of  <.'bareonl  6, 
i.i  thcu  dn>ppe<t  upon  it.  The  best  charcoal  for  tli«  purpose 
in  tliat  which  is  w>ld  in  long,  thin,  porou«  stickfi,  and  is  ikimI 
hy  artists  for  alcetcliing.  Tliis  dune,  the  operator  thrust* 
into  llie  flanw  of  the  iipirit  lutiip,  that  jKirtion  b  uf  the  lube 
wltero  tin-  eh«p«Kj  lies,  niid  when  il  becomes  red-lwt,  he 
itnmediateljr  heat:i  the  [>oiiited  pnrt  which  contains  tlie  urvcni- 
cal  cnBpound.  The  orieniouit  acid,  in  passing  over  th«  ig- 
nitvd  pieco  of  charcoal,  in  reduced,  and  a  ring  of  metallic 
arecnic  la  Sm  formed  at  c,  which  may  be  shiftetl  to  r/,  and 
then  bock  agun  to  c,  by  exposing  them:  porta  suGC«s«ireij 
to  the  heat  of  the  flame  of  the  spirit  lump,  'flut  ring  of 
metallic  arsenic  baring  been  shif^cil  liack  into  c,  the  tube 
majr  be  cut  off  at  that  point  by  a  lilc,  and  on  applying  bent, 
the  odour  of  garlic,  which  ia  charactenstic,  becomes  inime- 
dialdy  perceptible,  and  thud  indicfttee  the  preseaca  of  mmbk 
beyond  possibility  of  doubt. 

27.  Paper  which  baa  been  «olou«d  with  t>vtieele's  grMO, 
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may  nlso  be  rollMl  u[>  into  a  bait  and  iRtTi>(liK4:d  in  tli«  bul- 
bous cnil  nf  tlic  (ubo  represenl«d  in  tbe  aucc«R<!in<n:  pnmgraph, 
itnd  tri-ntcd  in  th«  name  mnnner  ;  the  diarmnl  of  ibc  pnpcr 
ia  sufflciunt  to  rcdiii.-c  tbe  ttrvruie.  iui<l  a  motnltic  minxir  is 
tli«n  obtained.  It  i»  difKciilt,  bow«vor,  to  delect  Ibc  presence 
uf  arsenic  by  treating  tliir  nuxprcted  pflp«r  in  this  iDiutner, 
llfmMiiw  an  einpyreumAtic  oil  passra  orcr  witli  tbe  fumes,  and, 
oondeoring  on  the  side-s  of  tbe  glass,  nitisks  ibu  meialltc 
mirror.  It  ia  therefore  bettor  to  treat  tbe  paper  by  mode- 
rately diluted  bydrocbloric  acid,  vbiclt  dis«olv«ii  tbe  pigment, 
and  tha  solution  may  ilitu  bu  teitcd  lor  areenic  by  Mnrshe 
Bitparatus. 

28.  Or  the  dry  reaiduum  aboveracntioned  may  be  mixed 
witli  a  little  black  llux,  and  heuted  in  a  tub«  clwied  at  uve 
mmL 


If  araenic  la  preseat,  a'tnctallio  mirror  of  the  rnvfiH  will  bo 
formed  at  e. 

39.  If  ibo  powder  which  remains  in  nn  insoluble  state, 
after  <tigM*ion  in  water,  contains  any  of  the  tayde*  of  etipper, 
tite  addition  of  aqneoos  ammonia  will  produce  a  solution  of 
a  beaiitifot  blue  colour. 

80,  Pajier  wlUeU  haa  been  coloured  with  oxyde  o{<Mfi\>tT 
u  decolourized  irben  touched  with  a  Koluliim  of  nnimouia  ; 
or  if  tl>c  paper  be  put  into  a  ({Ihm,  and  aqueous  ammonia 
poured  upoa  il.  a  aobilien  of  a  beautiful  blue  colour  is  ob> 
taiood.  Mon'over,  pajier  wbich  ba«  bc«n  ootoured  witli  a 
aalt  of  cci]i|>vr  bumn  with  a  gnv.n  flanir. 

31.  Or  the  dry  re*i<lituni,  or  tlw  paper,  may  be  treated  by 
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diluto  aulpliurlc  iuu4  nnil  l1Iton-<1.  If  a  portion  of  tli«  fi)> 
tnU^  being  Uwtcd  with  atnmnnin  prcxlucM  a  blue  colour, 
OT  vritb  Mlutton  uf  fcrnxTiiniirct  of  potMrinm  a  reddisb 
bfxm-n  precipitate,  it  is  a  «gn  that  coppvr  it  present.  A 
bar  of  iroD,  perfectly  bright  bikI  clean,  6ueb  an  for  «xa]npl« 
ths  blade  of  a  knife,  i*  also  an  excellent  teat  for  copper  ;  tlie 
Uade  beiiq[  pltuiged  in  the  Holulion  will,  after  a  short  time, 
beeoBM  cooled  wirh  metallic  copper,  if  ibul  cuelal  be  pre- 
•ent. 

S3.  If  tlie  colouring  nintter  bp  Itinmnn't  ijrtm  {t'olmltati* 
of  xinc),  it  maj  Ix:  iiicc^rUiini-d  \iy  ili.iKolving  tlin  drj-  rctii- 
duuai,  uwolublo  in  wnt4;r,  in  nn  excvM  of  acetic  acid,  and 
.fUiing  n  Htrrani  of  xulphiirririMl  hydrogen  through  the  ho- 
-lation,  which  will  pro<hioc  a  wliiic  precipitate  of  anlphuret 
af  libc,  whilst  the  cobalt  will  remain  in  aotutioD.  The 
wUte  preO[Hlat«  may  ho  ideiitiDe'l  as  »<ilpliuret  of  nne, 
hf  ndiasotrinj^  it  in  mnrinlic  arid,  and  leaving  it  to  digest 
until  all  odour  of  ni I [>liu retted  hydro;;eo  hn«  VKn!«lied,  (ilto 
lag,  addinff  an  fxrrn  of  oniraoiiia,  which  will  rrdiflnulvc  thf 
while  precipitate  at  fintt  produced  by  it,  filtering  again,  if 
ncteaaajfy.  and  nilding  hydroinlphiirct  of  ammonia  to  the 
atrongly  animoniaeal  wlution,  which  will  reprecipitalo  the 
rino  in  the  state  of  white  salphnret  of  sine,  which  is  insolu- 
ble in  any  e««M  of  thai  rc-ogcnt.  In  fact,  when  a  white 
|iv«eipita(e  Ea  produced  by  bydrosulphurct  of  iimmonia  in  a 
clear  and  colourlcM,  strongly  ammoniaeal,  or  alkaline  sola- 
tioo,  tt  la  always  owing  to  lite  presence  of  zinc. 

38.  Tbe  liquor  which  was  lUlerod  from  thtt  wlut«  preci- 
pilale  of  sulphurcl  of  xinc,  produced  in  the  firtit  iii.ttnnce  by 
Uw  Stream  of  ui]|diurettod  hydrogen,  and  which  oonlaiiis  the 
Aoetale  of  cobalt,  has  a  pink  colour,  and  yields  by  eTajNirBtion 
a  d«li(|ite*ccnt  rcaidimm  of  a  purpl«  or  blue  colour. 


YELLOW  COI.ODII3. 


34.  If  obromate  of  lead  has  been  uaod  to  impart  a  yellow 
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«Oloar  to  tlu!  llt^MMd  itrticlo,  it  tnx}-  be  c*rily  detected  in 
the  drj  reiitiluum  mentionud  bcforr,  u»  foUows  :— 

35.  A  poirtion  of  t]ie  Ary  rcsidunm  sltonld  be  miied  with 
fi)Bpd  hornx.  nnil  if  chrome  is  prwmt,  a  bead  of  an  emv- 
raldgroon  colour  will  be  obtained  by  fusion  before  the  blow- 
pipe. If,  on  the  Mher  hand,  another  poriiun  of  Ibe  reu- 
duum  be  mixrd  villi  soda,  and  heated  upon  ehoreoal  iu  the 
reducing  llnmo  of  the  Uovrpipe,  globules  of  lead  will  be  ob- 
tained. 

36.  Ommaie  nf  lead  nay  also  be  deiooted  by  boUIag  a 
portion  of  the  drj  reddnam  in  solution  of  eartionate  of  potash, 
"by  wlilch  it  beooBies  eonverted  intu  chruniate  i>f  potush  of  a 
liftht  or  lemon  fcUow  colour.  The  adilitiim  of  n  ft^w  drop* 
of  nitric  acid  eonveila  it  into  biubromntn  uf  jHitn-ili,  and  the 
Solution  aasittncs  an  onui^tT  y«l]ow  colour.  To  n  portion  uf 
tliis  iwlution  add  n  few  droiw  of  acetate  or  of  nitrate  of  lead  t 
this  will  produce  a  Iwauliful  jrelluw  prceipilale  of  chrooiate 
of  lead,  soluble  in  enuntic  potiuh.  If,  inxti^ail  of  niirnte  or  of 
OWlato  of  lead,  solution  of  nitrate  of  «lTcr  is  employed,  a 
eamunc  red  precipitate  uf  chromatc  of  silver  will  appear :  if 
tlie  toluUcin  doot  not  conEniii  an  excess  of  acid,  Uie  precipitate 
is  piirpte. 

37.  All  tbe  orydes  and  salts  of  lead  may  be  easily  recog- 
nixed  by  mean.i  gf  the  blowpipe  U|xin  eburconl,  becaitite,  when 
thus  heated  in  the  reducing  flame,  globules  of  mciallic  lead 
are  liDmediatrly  obtained.  The  rednottoD  of  lead  u  so  easily 
effiicted,  tlut  ignition  is  of  itself  snfficacnt  to  accomplish  it ; 
tor  if  paper  or  cards,  glased  or  enamelled  with  cnrbonate 
of  lead,  are  Mt  Are  to,  the  operator  may  observe,  first,  that 
near  Ibc  inflamed  point,  a  yellow  coating  is  produeed,  which 
is  oxy<l«  of  lca<l,  and  by  looking  carefully  at  the  carbonlxed 
or  charred  portion  of  the  jtaper,  a  great  number  of  minute 
glodalea  of  metallic  lead  may  be  seen. 

88.  Carbonate  of  lead  l>eiDg  a  poison,  it  ia  of  eonrte 
dangcrouH  to  u*c  paper  enamelled  or  gliuced  wjtii  tliat  sub- 
•UncCi  M  wiap|>cis  for  artidoa  of  food,     Then:  are  oxuapln 
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L'Uililrcn  havtog  been  poiiwnetl  by  cliowing  or  aticldtig  Hucli 
cants. 

3!>.  'Hie  presence  of  orpiment  ii  reco^iiz«il  in  tJie  dry 
'  naiduun  by  beartnjt  n  jMrtion  of  it  to  reitiMW*  on  a  »tri)i  of 
fjAlinum  foil,  ill  which  cam;  it  will  burn  with  a  pule  blue 
and  cvnpurBtc  comploid)'.     'llic  bcsl  tost,  however,  of 
of  orfHrneot,  is    its  conversion  into    in«taltii: 
lie.  whicb  is  dww  as  follows  ; — 


The  Mulpliurvt  of  anonir  (orpimfvl,)  or  tlm  Ary  riwidutini  sup* 
l.foMd  to  coDlBtn  it,  is  phured  at  the  end  a  of  the  lube  in  tliv 
1  wincjied  Bgurc,  and  above  it  a  6uiiaUe  quantity  of  recently 
Idiured  tartrate  uf  lime  !•  added.  Tlie  poniuti  uf  the  lubt- 
containlng  thtt  clurn-d  tnrlrute  of  limn,  inu»t  be  hmcil  to 
mlnetis  by  inciinii  of  u»  ur^nd  ipirit  lamp,  ni»l  wh«n  red 
livl,  tl)«  vnd  o  of  the  tube  oonlaining  tlic  nrpimcnt,  is  liroiiglit 
into  Ihc  flame  of  the  lamp.  The  rnmi-i'  of  the  Hulpluircl  of 
anenic.  trnvoniog  then  the  red  hot  raixtuns  of  lime  uimI  chnr- 
raal,  arc  deoooiposed,  the  sulphur  combines  with  tlie  liine^ 
forming  aulphuret  of  euli-iuni,  uxyde  of  carbon  is  dUeiigage*!, 
and  a  ring  of  titetnllic  arv.-nie  ih  deposited  at  b.  Care  mum 
he  taken  tliat  tbe  ehnrreil  larlrnte  uf  lime  be  hot  ciiougli,  for 
(Ik  iiul|iliur«(  of  nmenio  mittht  othi-rni^e  be  sublimed  witbaiil 
deooni]KMiilioii.  In^'tcai]  of  tnitniti;  of  lime,  oxaUie  of  lim^ 
mixed  with  a  little  enrbonntu  of  amnKinia,  may  be  used. 

40.  Gamhoffe  is  rooognizfxl,  bncausi:  the  nolntion  nf  lli>' 
aweetmaals  under  euu»i»atio»  r«taiiis  a  yellow  tinge,  gam- 
bpgv  bdng  partially  iwluble  tn  water.     Tbe  betrt  inetliod  of 
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idfOtiiyihgtUl  anfaniuicf!  connLitii  in  difrealing  the  BWCCtmraU 
in  rectifled'a]coho!,  and  ndding  water  tu  Ilie  Tiltcivd  atcoholK: 
solulion,  by  which  (li«  rwia  of  ihnl  gum  will  be  prccipiMh.'d. 
If  it  b«  now  laoiHieiKd  with  iiinDKioiii,  it  will  assuiDO  a  red 
colour. 

41.  I^relihridf  of  Itad,  rrd  /i^if,  and  olhM- prcpiuntiaii* 
of  ImhI,  may  be  delected  exactly  in  the  fimnit  nianii«r  iw 
cbromt  jfrHuip,  by  the  blowpipe,  by  wbicli  mcnn*  a.  bead  ol' 
metallic  kfltl  mny  be  obtained  ;  or  tho  rc^jdiiiim  9>puken  of 
before  may  be  treated  by  nitric  acid  and  t11tcn-(L  The 
flltrat«  being  then  l«8ted  wit)i  solution  of  sulphate  of  «oda, 
will  produce  a  white  ]>n?(.'ij)ttHtL>  of  aulpbalc  of  lead  ;  if, 
in»t«ad  of  sulpbalo  of  auUu,  il  bu  hvited  with  ioilide  of  p»- 
tueiiua,  a  yellow  precipituiu  of  iodide  of  leud  will  fall  down. 
Or,  if  u  Mn-ftni  of  ixitptiunrtlcd  liydrojcvn  iw  pUMd  tbrough 
the  Kltrntr,  a  bluuk  procipitatc  of  lulpliurel  of  lead  will 
bn  produced. 

42.  Cinnnliar,  or  rrrmHUou,  may  be  ili»(«cti"d  by  di!*mlThi| 
the  reniilutim  ubovu  mcnlionr-d  in  nqiui  iv^ii,  diluting  wltit 
WAl«i',  Altering  and  icNtiog  with  cbtorido  of  barium,  wliicli 
will  then  piwlucu  a  white  pndfntAtc  of  sulphate  of  buytn, 
the  itulphur  of  tht;  sulphnrct  of  mercury  (vermillion)  having 
been  converted  into  sulphuric  acid  by  ibe  action  of  the  nqna 
rcgin.  Henieniber,  however,  tlial  ^iilpliurcls  always  yield  a 
portion  of  tculpliurio  aclil  when  li-eated  Liy  mjiia  repia  or  nitric 
acid,  and  tlienifore  tlii;)  te^il  it  not  coiiclu^ve,  except  (lie 
alKMtaec  of  oilier  aulptiureia  lias  be«n  previounly  ouertoiiied. 
Another  way  consists  in  mixing  «  portion  of  the  red  sedi- 
ment with  Moda  slightly  tuoiMeiitfil.  and  inlroducinftdra  whole 
into  a  gluM  tube  cWcd  at  one  eitd.  If  the  oxtremity  of  the 
tube  be  now  «s|)OMd  lo  a  red  heat,  the  mercury  will  be 
reviv-edf  and  will  sublime  in  the  form  of  a  grey  noating,  in 
which  the  prcMwe  of  globulcn  of  mf-miry  may  bo  rendered 
apparvnl,  if  not  already  so,  by  rubbing  with  a  glass  iwd. 
TIm  ntrmillion  may  al«o  be  idcntiflod  as  sucb  by  hicniing  it 
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sitAoMt  loda  in  tli«  gli>w>  talx',  wlicn  the  vcnnilliun  will  mh- 
ae,  wiiliool  nllcrntion,  in  tin-  I'lirni  i>f  ft  tvA  powder. 
43.  We  mnj-  miil,  in  concluding  ihis  srtii'U-,  tlml  loj-s  are 
i\j  ooloitrcd  or  painted  with  ]KiIsodoiis  eubstonccs  of 
saoM  description  as  those  ai«utlou«<t,  and  ilial  fntal 
Ideiitd  have  huppeoed  from  childnim  liuviug  appU«it  ilicni 
<  their  tuoutb.t. 


BLEACIUNG  TOWDEK.— See  Oihridt  of  Lime. 


BLENDE.— See  Zitta  Ore*. 


JLUE  CARBONATE  OF  COPPEB.— Sc«  Copper  Ores. 


BLDE  COPPEBjVS.— See  Sulphate  of  Copper. 


BLUE  VITKIOL.— .See  Sulphate  of  Copper. 


BONBONS.— Sw  BioHc  Mange. 


BORACIC  ACID. 

I.  Bondc  acid  is  found  in  an  uncombined  atoie  in  MVf 
ral  anuU  muddv  Uko  or  'I'uiN-nnr  umI  of  Scmo^  cnllid  lagoui, 
in  tli«  uiid.it  <A  wliieli  small  rrnteni,  enlli'd  tufftimi,  nru  open- 
ing, oiul  vrbich  dimo^n^u  ni)UM)u.4  vii]>ciuni  clinrged  with 
borndc  Bdd,  iMnitc,  and  Rulphuto  uf  auuuMiia,  of  iroti,  of  limo. 
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tuvl  oibcr  salu,  u  U  sJiown  in  tW  BTulfsis  of  tlie  Iraracic  oeid 
tff  Tuscany,  by  l*nycn,  wliich  we  reproduce  here  : — 

Pure  ctT^lfiltued  liorado  acli 
Sul))hat«  of  111  agnosia 
of  aiiininiiia 

„  of  limo 
Chloride  of  iron 
Alum 

<.1iiy.  Mnd,  tulpbur    . 
HjrKroooopic  wiit«T  disaigajced  t 

al  "M"  centigrade  ( 

Nltrogetiiud  orgtinic  matter    ^ 
Sal  ammoniac  f 

Uydrochlorie  ncid  .  .     i 

Sul|>tiar«tt«d  hydrogcu  -' 


2.  According  to  the  aliove  nnnlpm  the  Iwradc  add  of 
Tu.iL-uny  coiituiiiH,  therefore,  from  16  lo  26  per  cent,  of 
fordgn  mutter. 

S.  Tlie  lw»t  way  of  eitlmatLng  tho  ralu«  of  Ixiradc  acid 
OOtiaUu  in  combining  it  with  a  haSK,  for  exAmpIc,  wilb 
•oda,  and  dceomponng  the  borate  \h^»  formed  by  adding 
•ulpbaric  acid,  exactly  as  for  tlic  aoalyNs  of  burax  wltich 
W  have  d«Mrit)ed  und«r  tliat  head. 


BOKATK  OF  SODA.— See  Borax. 


BOKAX. 

l)Ott.lTE  OP  StlD.V.    TIXCAL.    roUNXA.    CRYSOCOLLA 

I.  Borax  IB  a  i-ombtnnli«<i  of  Iwraric  acid  with  ooda, 
which  la  found  io,  niid  i»  ex)H>rtcd  chicAy  frmm,  India,  in 
an  ImiHiro  stale,  and  ts  naturally  corerod  with  a  kind  of  flitty 
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In  tlittt  Impure  ttate  Si  h  iii  linxnc-ilml 
•M  HattcnBtl, of  n  ^lUiwUli  oi*  gcuetiL-oluur, 
and  it  'utixaka(>vinuoilKTtiu:Daiuco(tiiicai,oro(erytaeollai 
it  is  only  hHqt  piiriticAliun  llint  it  i«  culled  borax,  it  i*  tlion 
white,  and  in  slightly  cfflorc»v«nl,  irrrgtilar  LcXH^ilral  |>ri?ms, 
•lightly  styptic,  and  has  an  alknlino  re-ac^on  on  lest-pnprT*. 
Borax.  lu>wev«r,  \i  roan ufni-tu red  ato  by  «unibiiiiiig  directly 
Hicla  with  native  boraric  acid.     (See  Iloraeie  AeiJ.) 

2.  Tlie  aaaay  of  borax  may  bo  made  very  eiwily  by  a  pro- 
c«M  contrived  by  Ciay  LuiiBac,  and  simiJar  (o  tlial  einiiluycd 
in  alkttlimclry.  Since  tulphuriti  n>rid  diicompOM-s  burnic  of 
aoda  in  a  cnmplctu  inniiiiiT,  if  vf  employ  ftulphuric  acid  of  a 
knoirn  alrengili,  ibp  qiuntily  which  wilt  have  boon  nrijuircd 
to  deooinpoee  a  known  weight  of  borax,  will  indicate  the 
([tianllty  of  »oda  contained  in  the  salt,  and  tiiercfore,  tli«  pro- 
(■■■rtion  of  Uimx  which  earresponda  to  that  (juautity  of  soda 
may  be  readily  calculated. 

3.  The  mor/iw  operandi  is  03  follows  : — 
'IMssolrc  lt>l)  grninn  of  ihii  burax  und<-r  examination,  in 
oltout  1000  graiii»-niLt«ure  »f  pure  water,  with  tbo  help  of 
heat,  and  add  (hereto  n  few  drop»  of  tincture  of  lilmti^  eo 
M  to  imparl  a  blue  tingo  to  tlie  aolutioo.  Tbis  done.  jKiur 
into  an  elkalitueter  1000  grains-itieasurc  of  te^l-aulpliurle 
acid  of  apeciftc  gnrUf  1.032  (1000  gniin».m««.-<ur(;  contain 
1  cquiv.  of  dr^-  acid,  and  rati  therefore  nculnliee  1  «<iu[t. 
of  each  Imuc,  m^  AlknfimrlryX  and  add  it  ^rudiinlly  to  the 
•olJatJon  of  the  borax,  llie  xoliiliun  at  fimt  ilixiiiiii-a  a  vin- 
om  or  pnrple  hue,  aiui  at  Inrt,  one  or  two  dropx  of  the  twt- 
•alphuri<^  ac!d  In  eiccM  chango  it  into  the  etiaracterUtlc  r»d 
colour  whicli  iitilicalea  tbat  the  point  of  Halurallon  in  ob- 
tained. In  order,  however,  to  dcicet  thin  diange  of  cotuur 
niure  ca«1y,  M.  Hny  Lai>'uu!  reconimendfi  to  tingo  a  i<iinilar 
qtmntlly  of  water  with  litniuH  to  redden  it,  with  two  drops 
•if  lefit-sttljihiiric  acid,  and  to  compnre  the  tint  of  t\\h  liqnor 
with  ihttt  of  the  solution  of  bomx  under  examination.  A» 
the  bonicic  acid  ronlaincil  ii)  the  hot  aolution  of  borax,  and 
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wUeh  Is  ikposiled  wlieii  llie  [mahI  of  Mtuntlon  In  atuinc 
InlerfeKH  with  tlie  rvaJ)-  K)>i)ro<:iattOH  of  tho  changes 
colour,  tli«  solution  should  be  allowud  to  cool  before  hiiiag 
tlie  last  (Iropa  of  acid.  Whi-n  iLi-.  tiiijt«  produccil  in  tht; 
Ihii-sx  liifunr  is  exactly  like  that  of  tho  cnlourrd  water  kept 
for  coiDiMtrisiin,  llio  O|jeralor  resd«  off  the  number  of  divi- 
■tonit  or  the  te*t-iu-i<l  cnipluj'ed,  and  tlien  ealculatea  tlierc- 
froro  the  value  of  the  borax  aswiyed.  The  indication  i»  n 
little  too  high,  1)ecau»o  it  is  oeceuBr^  to  pour  a  Uule  ezc«Ni 
of  acid  to  pruluce  n  dltitinet  reddening,  and  therefore  it  is 
euxtoinarjr  to  deduct  three  dropa  from  the  nnmlier  Indicated 
hy  the  alkulimeter. 

I.  'I'liR  number  of  diviuoiin,  we  »aid,  rcpreaents  the  (juan- 
tity  of  rual  toda  oootoiiied  in  the  borax  i  let  uh  Huppoic,  ibcn. 
tliRt  jo  diviHimii  Itave  been  ni|Utmd  to  decom pone  t lie  100 
grains  of  borax  nnalyzcd  ;  suici^  UK)  divii>ii>iu  rv|>re«ejit  one 
«|alvaleiit  or  33  of  mnIr,  it  is  erident  that,  in  that  case^  only 
on«  half  eKiuIvalent,  or  tG  of  soda  were  present  i»  the  100 
gndna  of  borax. 

A,  Now  ]>ure  borax  oonaima  of— 

I  cquirilciit  of  »oda  KaO  ^  3S 

I  do.        of  bondc  add     itO.   =  lO 

in  do.       ofw»ter    .      10  HO  — 90 

I  equit-aleiit  of  bi^rax        =  ItH 

G.  The  operator  rouy  thorvfore  easily  ealculale  wlixt  ([luui- 
tity  of  l)orax  corresponds  to  llic  lt(  graijis  uf  soda  found  in 
Ibe  experiment : — 

Stila.      Hva*.  .Suf/ii.  Bor»M, 

in     :     12     :  :     in  :  jr  »  Ud 

T.  In  till!  case  nlwve  allii<led  to,  tliercforc,  tlie  MDiple  con- 
tains Uti  jN-r  i,x'nt.  of  cryilatliiml  bonix. 

8.  'Die  adullerstioiis  of  borux  jj^nenilly  consist  of  rwmwoM 
Mlb  aiul  of  u/hmi.  Tliese  inipuritie.)!  mny  be  easily  detected : 
tli«  first,  by  solution  of  nitrate  of  silver,  nliicli  will  irumc.- 
dtalely  prodm^  a  white  eurdy  preeipitalo  of  chloride  of  stiver, 
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insoluble  in  ililutv  nciiJB,  soluble  in  a  nlight  exeeaa  of  «n- 
■Donia,  and  wliicli  maj*  be  ^purutei!  by  tilluring,  or  by  docan- 
laiinti  aAor  it  has  well  !ieit]e(L  Tlie  presence  of  ntum  i* 
recognised  hf  tlxt  while  bulky  [trecipitate  wliicli  ninmonia 
iwwluow  wli4-ii  pound  ill  tilt!  li'iucir,  n'tticli  pri'i-i|>itAic  u  eo> 
liilito  in  a  Aolulion  of  caustic  |>oUah.  llie  adulterotion  of 
boDix  with  ulnm  is  Aomotimes  to  conaidemble^  Ibat  uii  wl- 
<liii»  ainouiQia,  llkc  wliole  Mlulion  elilTons  into  a  tliick  ji'llj*. 
When  tlua  is  ibe  case,  lli«  presonce  of  alum  may  tw  ntudiljr 
drtcctetl,  ercD  li/  (he  tn^o,  the  alum  having  u  fiiyplic  na- 
tringvnt,  tliffkllif  aeiti  An\(Mv,  wliildl  tlint  of  borax  issircctiali 
and  diffAtlg  afJialinc ;  nnd  the  Holution,  if  it  contains  alum, 
reddma  the  tinctum  of  litinuK,  whiUt  that  of  borax,  on  the 
eODlrarj,  renJurri  reddened  titiiiii.i  pnpi'r  bUi<:  n^in.  If  the 
thorax  luM  tw'cn  faUificd  iritli  one  li-jitb  part  of  ito  weight 
of  atunt.  it  doc»  not  compti-lety  diiuolvc  iti  water;  that  is  to 
•ay.  iho  lii|iior  icntaios  turbid,  and  n  slight  whitish  sediment 
sattlea  down  in  tko  glaM. 
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I.  Bnuidy,  ^n,  ruin,  Sec.,  are  alcoholic  liiiuors^  oblnioed 
from  the  dittillation  of  certain  fermented  subetancM.  Pure 
bnndy  is  obliun<^l  fmm  tbi-  dintilinlion  of  wine,  bn.4  a  pon* 
g«nt,  agneMf  latU;  barv'ly  r^icogniukbU-,  h()weT4>r,  in  llie 
inixtur«  of  alcohol  awl  water  coloured  wiili  burnt  wugar, 
flavoured  with  pepper,  eayennc,  or  other  aeriil  subetAnoes,  to 
make  believe  in  a  elrcogth  of  alcohol,  the  proporlioo  of  which 
u  attenuated  to  the  leatt  possible  amount. 

S.  The  brandy  made  fram  rai«ins,  com,  (lolato,  klntctien, 
barley,  and  known  under  the  namea  of  gin.  mm,  wbbky, 
he,  contain  a  Haiall  quantity  of  a  p<«uUar  oil  to  which  thejr 
owe  thdr  rMpeelive  flavour.  All  theae  Uiiuotb,  bowercr, 
arc  often  adulterated  to  a  great  extent,  the  endeavour  of  the 


k 


BO 


BHANOY.    GIN.    HUM.    WHISKY. 


fflnker  beiiiK  ulvrnv^  lo  iwluce  ibe  proporiion  of  tlie  aleohol, 
and  to  ilUnimulnle  its  abaeovu  by  lh«  iulrodudion  of  ]>uDgent 
or  of  lurriil  Hub.itaiicos.  Tbid  fraud  uia)'  ho  euBiljr  deterted 
by  Fiinply  evaporating  nt  a  gctitl«  hnt  a  known  qiianillj  of 
the  li<|UQr  lu  dryncsi,  tbH  acrid  niuttvr  will  (Ikth  be  l«ft 
bcliind.  and  may  bf  n-cogniMnl  by  its  fluvtnir. 

3.  11m  ))rincipnl  and  roo^l  c*t(H:ni<Hi  brandiiM  arc  ibc 
iHUiidies  of  CognoCi  Arniagiinri  I.angui:dou,  Aqjou,  Ror- 
dcaux.  Kocbelle,  Charcnton,  Urlcaas,  llurgundy,  and  Cham- 

4.  Braiidy,  wb«n  newly  dialilled,  la  whil«,  but  that  met 
wilb  in  u>inmer«e  U  alwnyti  of  a  yellowl^i,  brown,  wr  <lark 
bmwn  colour  wliicb  ib  du«  to  tbv  iirMcnve  of  aoKW  txtiactive 
matter,  an<l  of  tannic  ac^iil,  wbkb  it  baa  duaolved  fnnn  the 
oak-casks  in  which  it  liav  been  kept  for  a  long  tinm.  But 
in  order  to  simulate  tbis  i-olour  of  genuine  brandy,  tlie  brandy 
of  ouinmenx!  i.i  nodiiiig  oL»e  tbnn  uew  brandy  or  alcobol,  at 
once  conTerted  appareutly  into  old  brandy  by  means  of 
cnrani<:l,  or  burnt  tiui^ar. 

a.  Genuine  Fr*oi'b  bnindy  lias  alwaya  an  acid  re-action 
u|>on  ttat-paper,  tluti  is  ii>  say,  it  reddens  blue  litmus  paper, 
be«nu»e  it  alwaya  coniaiiu  a  small  |>ATlJon  of  rinegar,  and 
when  treatvul  by  a  |>or]tiitt  iif  in>ii,  it  turn*  black,  owinj;  ti>  the 
prosencaorianmL-acid  ;  but  new  brandy,  coloured  by  caramel, 
in  not  altered  by  a  solution  of  pcrsulphalc  of  iron. 

H.  Tile  proportion  of  alooliol  contained  in  brandy  may  be 
d«tcniiincd  by  mcanit  of  thi^  liydronicter,  or  uf  llie  specific 
gravity  botttu  in  the  manner  itejK'rib'sl  in  the  lulielv  on 
Ale^ol,  or  by  distilling  a  portion  of  tlic  «am]>le  and  taking 
tho  Bpedfie  gravity  of  ilio  <li»titled  portion.  This  masl 
always  be  di>ne  wben  tho  brandy,  being  mixed  with  sugar  or 
other  matters,  tlie  o|>erator  wislies  to  aacerlain  the  quantity 
of  alcohol  prtsent.  The  sjieciBc  gravity  of  genuine  brandy 
is  gcnrrally  from  <),!)fi9.5  to  O.OT37. 

7.  In  IM24,  M.  Cay  Luhmc  invented  an  instrument  called 
alcobolflMter  (alcvomcirc  c^iDti'nimal),  on  Ihe  principle  of  llw 
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The  in)lrum«iit  wlien  {nuDcnted  til  lH'  centi* 
gni3H,'(59°  F»)inniUuil)  tn  a  mixiuro  of  nleobol  auil  water, 
iiMiMalcs  at  oncv  tlic  qunnlity,  in  bulk,  uf  nlnihol  jireiteiit  iu 
tli«  liquor.  Tbc  nlcohnlmnlcr  i«  <Uvid<Ml  into  10(>  dcgrccv,  and 
U  so  conlritcil  tliat  each  dt^rcc  n-jtrc^cntii  one  liundrvdtL 
IMrt  of  anlijdrou*  or  pure  rIooIioI.  Suppose,  for  cxnmplc,  tlint 
atlJieteaiperalureorio'ri'iilignide8((l9'FBlir.),tlie<tli:oholm<r* 
Mr,  b«jnf;  plunged  in  a  iampio  of  brand;  at  ihat  teoiperaturo. 
nink*  to  tlie  point  luarkM  5(r,  it  ini]icut«s  tliat  lb«  braady 
under  fsami nation  (MHuixlH  of  equal  tuIuiiicii  of  jicirtr  alcoliot 
•ml  of  watvr.  By  nit»n:>  of  such  an  inslrumciit,  tlicrcf<irc, 
the  real  qnnntity  of  alcohol  contained  in  a  given  quantity  of 
■pint,  cnn  immcdialdy  bi;  dolorminr.d  by  multiptyiug  tlir 
Volume  by  tlie  nnniber  of  degrees  iridicntcil  by  the  immer- 
Itfon  of  the  inslruincnl,  and  diTiding  the  proiluct  by  100. 
litM^  if  a  sample  from  ■  puncbeoit  of  brandy  containing, 
example,  135  gallun.x,  being  brought  to  15'  cenligrndr, 
fndicatea  60*  of  Ui«  aluoboliueter,  llic  I3J  gallons  will  there- 
:  eontaiD  67^  gallane  of  pure  alcolioL 

136   X   so  =  fi730  -r  100  =  67-SO. 
r,  which  b  Ui«  «aiii«  thing — 

13a  K  a.^0  -M  &JM. 
Had  the  alcohol nu-ter  indirated  4^*.  lli<to  tlu-  l.'U  gal- 
I  ill  ibe  abovtt  (-xainplr  would  have  contained  60J  gallon^ 
pur«  alculM)!. 

I3A  X  ■(Ufl  =  fiO.75    (Sec  AkoM.) 

9.  lirandy  contains  sonietintes  a  small  (piantity  of  teaJ, 

frotii  tlie  solder  eoiployci]  in  tlie  construction  of  slilb  i  ami 

i  of  eoi^r,  from  tbc  still  il^^lf.     Acttatt  of  Irad  (sugar  of 

IbiuI)  ia  oceaaUnaUy,  though  rarrly,  nddi-d  to  brandy,  for  tlx- 

parpose  of  ftdlitating  the  clarifying  proc^M^     The  brandy 

'  treated  may  prove  exceedingly  injtirioii*  or  even  dcwlly. 

<  of  lead  being  a  pmiton. 
IB.  The  preaenee  of  a>pprr  may  be  d*t«ct«d  by  111t«riitg 
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a  portion  of  Uie  bmiicly  Uirougli  animal  clmrco&l,  tn  order  to 
ileoolorize  it ;  ainmooin  ia  ttieii  to  be  [toured  into  the  clear 
Lifiuor,  to  wliici)  it  will  iiiipiiH  u  lilue  tiuite,  if  copper  b«pre- 
Mtiit,  M  IcMt,  in  Biiffldent  <iiiHntity.  HuvotoI  bo»r»  aro  midc- 
limcs  requisite  to  ileterntinc  th<-  nppearuicc  of  this  colour. 
The  presence  of  copper  iiinj'  aUo  be  detected  by  immer- 
sing At  <inc«  n  bUde  a(  perfucilf  dean  iron  in  the  brandy, 
and  leaviu};  It  in  for  a  fi-w  hours,  when  it  will  be  found 
coiUmI  with  a.  fllni  of  iiictnni<:  coppiir.  I'hc  brundy  lir<t  de- 
coloriECi)  b/  niiiinnl  charcottl  muy  aim  bo  twhid  for  eoppcr 
by  It  aoluiion  of  fci-rocyaiiun>t  oTpotttMian]  (yellow  pmasiate 
uf  potftth),  whidi  will  tlien  iiroduce  a  brown  precipitate,  if 
copper  be  present, 

1 1.  Tbe  preaeni-e  of  IratI  is  detected  in  bmndy  by  attmnn 
of  dilute  itulphuriu  add,  or  of  a  aoluthm  of  Mttlphatu  of  xodo, 
which  will  produce  n  white  precipitate  of  xulphiUe  of  trtul ; 
or  bcltpr  Biitl,  by  piiKviiig  a  current  of  »iilphuri-tlcd  hydrogen, 
wiiioli  will  ihcn  produce  a  hlnck  pr<vipitati>  of  «ulphnret  of 
liwd.  Tlu!  white  prctHpitaiQ  produced  by  dilute  sulphnrtc 
Mciil,  or  by  solution  of  sulphate  of  soda,  becomes  black  when 
inouttrmx]  hy  hydrnKiilphiiret  of  ammonia.  If  tli«  (|tianliiy 
of  the  pivcipitalc  is  large  enough,  it  niay  be  mixed  with  a 
little  Boda,  and  reduced  before  tli«  blow-pipe  upon  cbareoaJ. 
A  bead  of  metallic  lead  may  be  tliua  obtained.  (Sec  tbe  articl« 
uD  ^/cnAo/.) 

IS.  An  in«triiinent  called  rialliascope,  or  tAulliltiM  o/ro- 
kfitmttfr,  hail,  within  the  hut  few  ycap*.  been  invented,  by 
which  tlw  ([luEntity  uf  alcohol  contained  in  brandy,  winM, 
bvcr,  and  other  spirituoux  lti|ttori*,  can  be  easily  atcortainod  in 
the  courM  of  a  fow  niinutc«.  'llic  instmiacnt  is  bas«d  upon 
the  fact,  llint  the  boiling  point  of  a  spirituous  liquid  is  scarcely 
altered  by  llut  prcscnoc,  in  tnodentc  quantities,  of  the  aiil>- 
*liiuc«  which  may  have  been  dbacdved  in  it,  and  which, 
inerawing  th*i  d«iiaity  of  the  liquUI  render  ordinary  alcoliol- 
melvn  or  liydroaieicrs,  naeleu  for  the  poqiotie  of  indicating 
lla  aloebotie  riclui«*r.    Tlie  ebulUoKioiKiv  w  fint  iDvcnuxl  by 
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Broward- Vidal,  modlfled  by  M.  Conatj  and  by  M.  Lere- 
^boun,  lias  been  grenily  liiipravi!(l  by  l>r.  Uri-,  wbo  published 
I  tbe  folloiriiif  olwnvaiiuiis.  nOiicli  w«  rt-produce  bi4ru  ;— - 

'Tba(   tli«    boUing   tempentarv   of  water  U  incraued 
by  boliUng  iioiitro-Mlin«  and  Mccbnrine  luhatanccs  in  Holuttoti 
boon  Itmg  known,  and  biw  bt-t-n  tin:  subjcci  of  mmiy  ex. 
[pwimwiK  mnde  giorily  with  the  view  of  n««Tbiiniiig  from 
ftfaftt  Uaperalure  the  proportion  of  tlic  salt  or  sugar,  and 
[partly  witli  the  view  of  obtnining  ■  practical  liqaid  betb, 
I  But  it  twi-iiis  lu  liavc  beeo  reserved  for  tlie  Abbr  BnNimrd- 
,  %'id«l,  of  TuuImi.  1v  liare  dl»cov«rvd  that  tlic;  boi):n|(  l«nipp- 
|vatara  of  aicolxilic  Uquom  jit,  in  inott  L-ann,  proporlional  to 
tho  qiiwitity  of  alccibol,  iimpn^ivrly  of  the  quantity  of 
oedttti-Balinc  or  saccbarino  raAttvr  diKAotfcil  in  tliem.    When, 
however,  rach  »  qnantity  of  dry  carbonnli:  «>f  potad^  or  sugar, 
la  oddn]  to  *  spirituous  liquor  a»  to  abitract  or  fix  in  the 
Milid  ataiit  a  jtorlion  of  tb«  water  present,  then  the  boiling 
lODpWMurc  of  tbnt  iiiixlurc  will  bo  lowered  iu  proportion  to 
ihm  eoae«ntration  of  tbL>  alcohol,  inritettd  of  being  raiM^I,  an 
would  bo  the  <«M!  with  water  im>  mixed.      But,  generally 
(peaking,  it  i&ay  be  aarainud  oa  a  fart,  that  the  I>oilin^  point 
of  an  alcoholic  liquor  U  not  altrn^  by  a  moderate  addition 
of  aaline,  MWliarine,  or  extractive  matti-r.    On  tbii  principle 
M.  BroMard-Vidal  cniutriKlral  an  inntrumrnl  for  dctermtning 
by  tlutt  temperature  the  proportion  of  alcohol  prwent.     Hi* 
chief  object  was  to  furnish  tJi«  Kevenufi  Boardu  of  France 
witb  a  nteotia  of  esiiraating  directly  the  proportion  of  alcohol 
in  wtni-*,  Mt  na  to  detect  the  too  common  practice  of  intro- 
ducing branily  into  their  citteo  atid  towns  under  the  maiik  of 
wine,  and  thereby  comniitttng  a  fraud  upon  the  octroi.' 

"M.  BroaMrd-Vidal'ii  apparatus  cansista  of  a  apiril-lain|s 
■unnounted  by  a  ■iiinll  bniliT,  intci  wbi<^h  a  large  cylindric 
glaw  bulb  is  plunged,  having  an  upright  alvna  of  itacli  caliber 

■  OmM  h  lb*  naaie  ot  eortain  due*  which  are  tcti«<l  npaa  ctriate 
Wtlal«B  of  aowi— ption  *X  Ihrit  vntr;  in  tawtu,  and  Ih*  rmcmk  of  which 
ifl  Hftrf  lo  Iha  tariMN  public  mux*  *f  leck  ta«ai. 


BRAKDY.    RVil.    GIK.    WHISKY. 

that  the  quickAilver  contaiDod  in  tbem  nny,  by  its  expuuiMj 
and  ascent  wrbon  lieittetl,  raia«  before  It  a  liille  glaan  deal  lo' 
iW  stirm,  wbivb  is  connocU-d  by  n  tbrcod  willi  a  viinUar  gllM 
lii'iul,  lltnt  UnngH  in  ibu  air.  I1i<r  Ibn-nil  iklvii-h  round  a 
imllfj-,  which,  luratog  with  tlw  luolion  of  tli«<  bcadf^  causes 
iIm  index  to  move  along  a  graduated  circular  «cal«.  Tbs 
iiumben  on  lhi«  scale  rcprixt-nt  per  c«ntngt»  of  abcoluta 
alouliol,  M>  tliai  the  niiiiibcr  oppoiitc  to  wbich  llie  index 
■toiiis  witen  the  liqimr  in  tlio  cylind«r  over  Ibo  lamp  boila 
brukly,  denote^  tb«  [tor  cvnioge  of  alcohol  in  il. 

"M.  BrooMrd-ViJal's  iBatrumeot  wiu  placed  in  atj 
linndM  aoeral  niontha  imo  (Oct.  1847)  bj  Mr.  Fii-ld,  wlio  bad 
ubiuinvd  n  pnlr'nt  iii  ihiH  country  for  determining  theivby  tlic 
■trengtb  of  Hjurituou*  liijimr^.  I  nindi^  u  gnrat  raaity  expert- 
meiitfi  «w  Ibe  boiling  poiiitu  of  ul.obul  at  vnrioii*  Kiim-tmivc 
•l4^recd  of  watery  dilution,  and  vcrilit'd  the  general  utility  of 
the  eootrivauee,  but  1  found  the  conslruclion  of  tlio  insiru* 
in«iii  Hubjert  to  several  defects.  The  moss  of  morvnr;  t«  be 
k-ntcd  in  tlio  bi'go  bulb  was  so  groat  as  lo  occasioo  sooie  losa 
of  alcohol  in  (be  OOUtW  cf  the  oxperimeut  -,  the  length  of  the 
tliTtad  was  liable  to  be  ailbctul  by  the  tuwHtnrv  of  ibe  air.  It 
«tmjiionuUy  faileil  to  tuoru  itii:  ptilley  wilb  Nufltctent  delicacy 
tm  ikceoiint  of  friction,  and  when  ibc  (piril  in  tlio  loiup  got 
bmled  in  its  case  it  llared  ki]>  and  burned  iIh-  thread,  thus 
rendering  tbo  appnntas  useleiv  lilt  n  frevh  thrcml  was  «x- 
peiimentoUy  adiusicd  to  iIk^  Ih-iuI'. 

"  On  tbeso  accounts  I  renoun<.-«l  the  oonslnidion  of 
it.  Vtdal,  an<l  adopted  a  more  simple  and  djreet  form  of  in* 
dkcolion. 

"Il  coBsists,  1,  of  a  Hat  «ptril-lain|>,  which  we  will 
(tetigiMle  A,  surrounded  by  a  saiiocr  for  rontaiiiing  cold  water 
tn  keep  ll»c  lamp  cool,  should  innny  pxperimrntu  reqniro  tu 
be  mode  in  rtaectwiion  i  2,  of  a  iKiilcj-,  which  we  will  de>iiguale 
H,  aiid  which  fils  by  itj>  botliMD  cage(f7)apou  the  ea»e  of  the 
lamp.  A  dun)per*plate  i»  used  for  modilVing  the  Itaiuc  of  the 
loBiis  or  exttaguishing  it  when  the  Cxi»eriiDeiit  is  compleUd. 
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.  t1)«ntioineler,  wliidi  we  will  dosifnuite  D,  mnde  with  a  wry 
linuU  bOK'i  ill  llir  intinn«r  of  Uio  Kcv.  Sir,  WollndtonV  in- 
aent  for  mcnstiring  the  h«g1it  of  a  mfitininin  by  lli<- 
iling  potnl  of  w«ter  on  ila  summit,  ia  pla<M^i]  in  the  boiler. 
fThe  bottom  of  IIm  scale  in  this  thennomeier  i*  marked  /'  for 
proof  OB  tii«  l«fl  aAt,  aDi)  100  (of  |>roof  spint)  on  tlic  right 
EaM&  It  eorreBpootU  to  178-6  Falir.  very  nMrty,  or  the  boil- 
[lag  point  of  alcohol  of  0.9:20,  t>iH>cilic  gntvitj.  Tlic  following 
^tofale  |(ivc»  the  Iwitiiig  |>oinls  cnirefjKioding  to  the  indicstcil 
FdcfMiticfl  :— 

Tm^  Mil.  tfata  fiHllj. 

178.6     O.9200..P. 

179.73 0.9321..  10  U- P. 

1804     0,9420. .20  „ 

182.00 0.9516. .30  „ 

18.3,40 CWiO  .,40  „ 

IM.6      OiJtitir>..50  „ 

199^0    0.9729. .60  „ 

I91.S0 0.97»6.  .70  „ 

196.4      0.9W0..SO  „ 

202.0     0i»2  . .  90  „ 

"Tlie  Kbore  t«bIo  b  llie  mean  of  n  grmt  man;  experi- 
aMBU.  Wlien  alcohol  U  Bin>ng«r  tlinn  0.92,  or  the  WccUe- 
proof,  it*  bollinjt  point  vari«9  tooliltk  wiib  iw  projtrestJv* 
incnwae  of  Btiength  to  render  that  tc»t  u|ii>licablc  iu  practice. 
In  fiul,  even  for  proof  (pirit«,  or  *i«rits  mpproncbing  in 
■Irenglli  to  pfw>f,  a  more  exact  indication  way  Iw  obtained 
by  diluting  tlwm  willi  llw-lr  own  bulk  of  water  before  aecer- 
taiiiiiig  lhi.-ir  atrvnglli.  and  llirn  doubling  it. 

"Tlie  bmling  puinl  ol"  any  idcoboiii-  lii|iior  is  apt  I" 
Km  if  llie  heat  be  long  (;[>titiitUL'd,  and  tlirreby  to  lead  intn 
enxw  In  uHlng  this  in^lrumvnt.  This  aoiircn  of  fallacy  may 
be  in  a  ^front  ntcHHure  avoided  by  ntldiiig  to  the  liijuot  in  ihi- 
liulr  boiler  about  a  tcaspoonlVil  (lliirty-flve  graiui')  of  coin- 
moo  culinary  Ball,  which  has  the  rnrious  effeet  of  arr*»linj! 
the  BUircai7  in  llie  tlierinomelcr  at  the  true  boiling  point  of 
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the  Bplrit,  wine,  or  beer,  to  ciuiblG  a  correct  reading  to 
belud. 

"Tbv  thcnnomctw  in  M  first  adjusted  to  an  atOKW* 
pbcri<!  prCMuro  of  S9.2  incboH.  Wli<*n  that  preeauro  is  higher 
or  lower,  both  nnler  and  aloohol  boil  at  a  twmewlui  higher 
or  lower  Iciupcralure.  lii  ordirr  to  corrcet  llie  error,  whleli 
would  bonc«  uriae  in  itie  inillcaiionB  of  this  inotrument  under 
ititTcrcnt  sUtet  of  the  weatli«r,  a  barometrical  cqiinlion  is 
attarlied  to  tba  tberoKiuieU'r  b/  means  of  llie  tub«idi«r}:  fctXo. 

"Ilaviiip  iitated  tlie  imoi;ipli;s  and  the  construction  of 
the  ebullition  nicoholmcli'r,  1  shall  now  di-s<-ril>e  (he  mode  ol' 
its  application. 

"l^t.  Light  tbc  xpiril-lainp  ^. 

"2nd.  Chargi?  the  boihng  vc«»(4  li  with  tlie  liijuid  to 
be  teeted  (to  within  an  inch  of  the  top%  inlroduinng  at  the 
nainit  timii  a  paper  uf  thi?  powder ;  thcD  place  the  vcswl  tl 
((he  daiu]ii-r- plate  beiiij;  withdrawn)  on  to  the  lan^p  v4. 

"Srd.  Fix  tlie  tliermometer  Pon  the  stem  attached  to 
B,  wi(h  its  bulb  iinnienH^d  in  the  U(|u!d.  The  procCM  will 
then  be  in  operation. 

"Tlie  boronu-trii-al  scale  iniliealeil  on  the  tbermomcter 
is  opjKMiit)'  the  mean  boiling  pninl  of  water.  l*rior  to  ooni- 
iDendiig  opi^rations  for  tiie  ilav,  charge  the  Ixuler  H  with 
water  only,  aiid  lis  the  inBtnimirnl  as  directed;  when  ihe 
water  boili  freeljr  the  mercurj  will  hecomo  stalionai-jr  in  the 
steoD  of  the  themuuueter,  opposite  (o  tlic  true  baroakctrical 
indi'-ntion  at  (lie  time.  Should  the  inercurjr  utatii)  at  the 
liite  'J3.5,  lliis  will  be  thf  heij;ht  of  the  barotnettT,  and  no 
eorreeliaii  will  be  rc((uiro<l ;  but  iihould  it  stand  at  nnjr  other 
liiu^  abore  or  below,  then  (lie  various  boiling  pmnta  will  boar 
refcnooe  lo  that  boiling  point. 

"  In  toatiug  spirituotis  or  formenlcd  liquors  of  on; 
kiDd,  wbe«  llie  mercury  begins  to  rise  out  of  the  bulb  ot  ih« 
thermometer  into  the  stem,  push  the  damper-plate  lialf-wa; 
In  ita  (TOTo  10  uodoraiu  the  heat  of  the  flame.  When  the 
liquor  boils  frecljr.  the  mcn-ury  will  become  staiionar}'  in  Ihe 
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ntian;  nnd  o|iposil«  lo  \ta  ludicalioi;,  on  tbe  lelV  the  nn<ler- 
proof  |KT  ocnlagi-  «f  ajiint  may  be  ivml  off  ut  oiiee,  if  the  l>*- 
nmmtvr  aland  lliat  ilajr  at  -29.o  invbot;  wbili-  lui  Ibo  rl;;hi 
luuul  Male  (lie  ]i«r  rcjilogt)  of  pnvjf  i>pirit  !.«  mIkiwii;  tieiii;: 
tbe  diiTervncc  of  lli«  former  numbur  from  100.  Tlic  ilaat[ier- 
phle  b  to  be  iiun»>diAt<-]}-  pusbcd  home,  to  (xtinguUli  llu' 
fiime. 

27,  "The  alcoholEn«ter  will  by  itself  only  indicaite  the  per 
ocntage  of  alcohol  contained  in  any  wine,  but  by  the  aid  of 
the  hydnmeter  the  proportionate  quantity  i>r  Mccluirum  in  all 
wines  nay  be  readily  ami  easily  dclvruiiiicrd.  In  t(-.*tinK 
ft  Mmpl"  of  wine,  firvt  liikv  the  specific  gmrity,  and  •iipptw 
it  to  lie  989,  then  charge  the-  lioilcr  oT  tlic  alcoholnctcr  with 
llic  wine,  u  direetod,  and  at  the  boiling  point  it  indicates  tli^ 
presence  of  alrohol  at  GQ.6  per  cent."',  wlio»c  ttpcciflc  gravity 
will  be  found  !<■  be  07!) ;  deduct  tliul  gravity  from  the  gntvity 
of  tbe  balk,  or  {M!),  and  10  will  remain,  which  10  degrees  of 
(nvily,  npon  reference  to  the  w!oe  Table,  will  be  found  l<> 
n|»rweat  SSIba.  of  aecdiarine  or  c-xlractive  matter  In  erery 
100  gallotw,  eombini^  with  30,',  galloiti  of  prifoT  opirit. 

StI.  "  Sikco'*  by<lmmt-icr  will  only  nhow  the  iipvriflc  fcravily 
of  Uqilidt  lighter  than  wntor  (or  ]()00),  ami  for  wines  in 
gOiMral  a«e,  their  graritim  being  lighter  than  (lint  article, 
will  answMT  every  pur^wsc ;  but  there  are  wine*  who»e  gm- 
viticd  are  heavier  than  water,  such  as  Mountain,  Tent,  rich 
Maligaa,  Li«hryniJe  Chrisli,  ttc,,  to  tmbracc  which  additional 
wdght*  to  the  hydrometer  will  be  r«|uired,  as  for  cordialised 
sptritii,  he.  In  te*ling  a  MOiple  of  rich  Mountain,  its  a.g.  was 
found  to  tie  1II3H,  or  39  de-^Ti-es  heavier  than  water;  that 
wiiH'  at  the  boiling  pirint  indieated  the  alcohol  at  72.5  per 
OML'^t  but  WfO  a.g,  deducted  from  103!)  IcAtea  A9  degrees 
^K  ofikg. ;  against  Ai>  i>f  the  wine  tablea  will  be  found  147-5  or 
^B  H'Jlhs.  of  aaocliarin"  or  cxtractivi!  roalter  eotnbined  with 
If  27^  K"IUiua  of  pruof  spirit  to  every  100  gallon.t, 
^B  39.  "  Sliould  tlie  baromrU-r  for  the  day  show  any  other 
^H  indieatioo  above  or  below  tlie  slauilanl  of  29..S,  tiw  tltemio- 
^^ft  lUMr  HaIc  wDl  iben  only  sliow  tbe  apparent  strengib,  and 
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refensoe  muHt  )k-  hud  m  tlic  Kmnll  ivory  indicator  E.  it  b^ing 
tbe  eoimtorjiurt  ut'  llic  lMiroinrtri<'«l  scnic  of  (Ik  lliennuiuoler, 
thus — riiould  the  barometer  indicatt^  30,  plact>  30  of  th<^  in- 
(licnlor  ngtiinst  the  boiling  poini  of  (Iil-  liquiii,  and  o]){)o«itp 
tha  line  29. o  wilt  bt!  t'uund  the  Iruu  otrcnglh. 

"Emtrnfih  1. —  Ii«rotiif!tL'r  Ai  30.  — Suppose  the  iDpr- 
cury  to  sU>ii  at  lh(!  binliDg  |n)int  TU-"',  pliwi-  30  of  itn.-  imliMtor 
agiunat  72  o«i  the  tliermomi^vr,  nnd  tlu;  lini?  of  29.J  will  cut 
G9.6-'%  the  trui!  strRiigtb. 

"  f^mph  S.  —  Barometer  at  ?9. — SuppOM  tlie  mer* 
cury  to  Ktop  at  the  eoino  point,  72-"",  pllioe  29  of  tho  indicator 
againat  72  on  the  rbiTiUMaeter,  nod  tlio  line  of  29^  will  mt 
"4.3-"»,  tlw.'  true  stiyiigth. 


FOR  1UI.TE»   LIQUORS. 

"  To  nil  breiren  uid  dealers  in  fermented  li(]ui>rs  this 
principle,  bjr  its  appljeation.  will  *ii|i|ily  a  great  desidiTaliim, 
am  it  will  not  only  ahow  tli«  alcoliol  crtuted  iii  tlii-  wort  by 
tho  altPiiulion,  m  well  h  the  original  wriglit  of  the  wort 
prior  lo  ferroenutioii,  but  it  will  indical'-  llu*  vnlw  uf  malt 
UqtlorB  in  n'tatlon  to  Ihr^r  coinfioiirnl  |inrtx.  It  will  lik«!wijD 
be  II  rt-ady  means  of  tmting  the  rclatiTo  valm-  of  worth  froni 
sugar  conipared  witb  grain,  as  ui-ll  a«  being  a  guide  to  th« 
eondilion  of  atock  bii-rs  iiml  nl<a. 

■■To  n-ioerlnia  ihu  >ln<i)gtli  of  null  liquors  and  llietr 
rMpeclire  voluw.  thv  instruim-nt  Ims  been  supplied  with  a 
glass  ncoliaronieter,  testing •f[taM,  and  al!de-rute.  t'ciouoence 
by  charging  tbe  teating-gloa*  witli  tli«  li(|iiid.  then  inaL'rt  Uie 
SMCbaroBieter,  (o  Bscenain  its  pn-xcnt  i^nvity  or  denHity  per 
barrel,  and  at  whatever  numtxr  it  floal.i,  iliat  will  indicate 
the  num1>er  of  jKiuiida  iMtr  Imrrvl  liravicr  than  wuier. 

"  Kxamplr  I. — Sii|ipom!  the  raccharomctvr  to  iloal  at 
tlie  figure  H,  tlut  would  tndii^atc  8lb«.  per  barrel ;  Uieu  xub* 
mil  tbe  liquid  to  the  boiling  teat,  with  the  sntt  li«  IWore 
direnled,  and  suppoiw  it  should  show  (tlio  baromctrienl  djf- 
fcKODOM  being  acoounted  for)  90-'*,  that  would  be  equivalent 
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10  per  cent,  of  proof  alcohol.  Refer  to  the  Kljd«-rule. 
and  plaoe  A  im  tli«  slide  ■gainst  10  on  the  upper  line  of 
figure»,  ftiiil  fkcintt  Ron  lli«  lower  lin';  will  be  It),  thii;<  jihow- 
ing  tlint  IHIb*.  per  liarivl  have  beoo  dcconipoicil  lo  conn  tit  iit<^ 
that  per  cenlHgc  of  spirit ;  then,  b^  itdding  the  IStbs.  to  thi' 
prcwtDt  8IIm.  per  barrel,  the  result  will  be  2Glbs.,  the  onginul 
weight  of  the  ti'ort  after  Icariii^  the  copper. 

"  Example  2. — The  mccharonuiter  mnrkji  lOIbs.  per  biir- 
rel,  ami  at  the  boiling  point  it  indicAtCs  88-**,  et^uivaleni 
to  ISgaUonsof  proof  Hpirit  per  cent,  i  place  A  against  l£, 
and  oi)]>ont«  It  will  be  21  jlbx.  per  barrel,  whun,  hy  a<l>lini! 
that  to  the  101b».  pre-tent,  3 1  ^Ibs.  will  bo  the  rcsulL 

TO  ASCEBTAIX  TSE   KKUITITE  TALDE. 

"  Saj^KHe  the  price  of  the  261bs.  beer  to  be  36a.  p«r 
tmrel,  and  Uie  SlJUw.  beer  to  be  iOt.  i>er  barre],  to aneeriatii 
which  bei:r  will  bo  th«  cheapest,  ]>Ia»!  26  on  die  opponile 
■Ido  of  the  rule  against  36.  and  oppo»il<!  Sl^lbfi.  will  bi- 
43f.  7rf.  showing  that  tlie  hitter  beer  is  the  cheupeat  by 
34.  7d.  per  barrel. 

"  Bjr  taking  an  account  of  tli«  malt  liquors  by  this  iii- 
Atrun^Qt  prior  to  stocking,  it  may  be  OMertaJned  at  any 
tlBi«!  whether  any  alteration  lias  taken  place  in  their  con- 
dition, cathor  by  an  inercaso  of  spirit  by  after  fermentation 
■ad  conaequeot  loss  of  saceliarom,  or  wlieiUer,  by  nn  appa- 
rent kws  of  both,  acetous  fermentation  ha;<  not  been  goins 
on  towurdH  (lie  ulliiuatc  loaa  of  the  whole. 

"  Thi»  instnirueut  will  likewise  truly  indicate  tli« 
quantity  of  npirit  per  cent,  created  in  dialiUers'  worta, 
whether  in  proccw  of  ferinentatioD  or  ready  for  the  still : 
the  only  diflerence  will  be  in  the  aUvwaocea  on  the  slide- 
rule 

"  N.R.— The  mccharomcteni  applicable  to  the  forego- 
ing: riilos  for  beore,  ales,  ftc,  have  bi-en  nclJiiAted  at  the 
tempcrattir«  GO  Kahrenhoit,  and  will  be  found  correct  for 
general  porpoMi^  but  ivher«  extreme  minuteiicsB  ix  re(|nir>Hl, 
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tho  rariiitJaa  of  tvin|>(!ritturo  must  be  Uk«n  into  account ; 
therrforc,  for  every  tO  dcgn«»  of  tcmpcrnturc  above  60, 
It-lOths  of  a  poimd  must  be  a<!<lcd  to  tho  groM  lunmint 
found  bj  the  slide-rule  ;  on  the  contrary,  ior  ever^  10  d«- 
greet  bvlow  <>0,  3-lOlha  of  a  pound  must  Ira  deducted. 

rOB  COB»UI.IZBt>  snuiTS. 

"The  oparaiion  in  thin  inHtam-e  ia  aooenrhat  dif&rcnt 
from  tlwi  of  beers,  which  have  the  aloohol  onated  in  (he 
origiital  wort»  ;  whcnufv  in  cordialiaed  ^Iritd,  gins,  4ee., 
the  alcoliol  is  the  origiDa),  and  tbe  aacclioriiHt  matlvr,  ur  Mugar, 
is  an  addendum. 

N,If  100  gallons  of  ainrit  an  rc<]uircd  at  n  given 
■tmsTli,  my  50  per  oeot.  under  proof,  50  gallonf  of  proof 
tjMi,  with  tli«  addition  of  50  gallons  of  watn-,  would  vtfwt 
Uitt  ol^ect,  and  ti|)on  t«<>tiii);  it  hy  the  alcoholinet«r,  ii  would 
be  found  an  onrrect  aw  by  the  h/dmmeler.  Out  in  oor- 
diulixin;;  vpjrita  it  in  dilTvrinit,  for  to  the  50  fpillom  of  proof 
ipirit  SO  galioD*  of  suf^ar  and  water  would  bo  added,  tli«re> 
bjr  rendering  the  hydrometer  uiietcsdi,  except  for  taking  the 
apedfle  graviljof  the  bullc,  anil,  uccorduig  to  the  t|uiintity  of 
angar  itnaent,  M  a  relative  qnaulity  of  water  mui^t  liave  Xtt^n 
dlsplacnl ;  nod  na  the  sugar  ha*  no  rcdudng  properties,  the  alco- 
hotmetor  will  only  s1k>w  the  strength  of  the  cordial  in  rdntion 
to  the  water  eaataincd  in  it,  im  iIi«  principle  indicates,  irr«- 
ipeetivdj  of  Mcchnriue  or  extractive  matter  prcueiit. 

"  SuppuMu,  ill  nuking  100  gnlloiia  of  conliol  at  50**, 
iUbd.  of  sugar  are  |>ut  to  ih<;  gallon,  or  SOOlbb.  to  titc  lOO 
gallou^  that  liOUIb*.  diNpUcing  18  jft  gallons  of  water,  onlj 
Sl  A  gallons  of  water  iimieail  of  AO  having  houn  applied  ; 
(bo  sugar,  without  reducing  properties,  n]akin;{f  np  (he  bulk 
of  100  galhwiN,  which  is  meant  to  r«pr«8«nt  60  per  cent.  **. 

"The  aloobobnetor  will  only  show  at  ilie  full  {M>iMt  of 
riwUition  ilie  alcoboUc  strength  in  rvUtion  to  the  wuivv  in  tlie 
100  gallons  of  tlie  mixture,  or  3S  per  cent.  *',  leaving  15  per 
ocnt.  to  be  accounted  for  od  tho  bulk. 
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"  As  tbe  (|uaDtilf  of  euf^r  preauut  mnst  be  determined 
bdVm  ttiat  per  ticnUgQ  caa  be  arrived  at,  n  ilouble  objrcc  will 
be  effected  bjr  »o  doing,  nnmdy,  lOiiiiting  in  nil  iiietAac(»  the 
quuttitj  of  ttignr  prt3i«nt,  ns  wvll  na  tlic  perc«niogeof  spMt 
to  bi>  occouDtctl  f<>r. 

"Example  ).— In  taking  tbe  s.  i;.  of  s  eorilEol,  su]>|)OMr 
U  to  be  fouDtl  1074>,  tbcii  subuut  th«  Utiuid  to  tbu  boiling 
point,  Knd  baring  ucerUined  the  per  cnntngc  of  alcohol,  and 
it  prove*  to  be  9S-\  the  R.g.  of  alcoliol  at  that  «lrongih  will 
be  found  to  be  9S6  ;  dodtict  9A6  from  the  s.  g.  of  the  bulk, 
or  107C.  and  120  will  maun  ;  refer  lli«t  to  ilit  amount  on 
tbe  head  liii«  of  Table  No.  It,  namely  120^  under  which  wilt 
be  found  3,  n^pre^ntiiig  Slbs.  of  sugar  to  the  gallon  i  and  hy 
nuuiiug  tikc  eye  down  ib)  column  to  opposite  the  alco>li<ili<: 
■lren{|:th  indicated  (35-")  will  be  found  14.9,  which  ropre- 
scnt«  the  |>er  oeolagc  of  wat«r  displaced  hy  the  nigw»  Biul 
which  uMinnt  of  l-t.9,  added  to  the  3S  per  cent,  ascertained, 
makes  the  total  upon  the  bulk  49.9  per  cent.'^  with  Slba.  of 
»tigar  to  tbe  gallon. 

r<)R   <il»9,    KTC 

"  Etatnpir  3. — In  taking  the  b.  g.,  Fiippofc  it  be  fouod 
937  ;  then  »ubinit  to  tbe  boiling  5>oint,  and  it  pron-s  to  be 
14-"*,  whow  ».  g.  X*  937,  wliich,  deducted  fnan  957,  leaves 
B.  g.  20  t  OD  the  licad  line  of  Table  'Sq.  11.,  tinder  20,  will 
be  found  ),  or  jlk  of  Kugar  to  (lie  gallon ;  and  on  running 
the  eye  down  to  Iho  oppotite  1-1-"  will  be  found  3.0^  which 
added  to  the  14,  makes  the  total  vu  the  hidk  17  per  cent*", 
wilh  .'MIIm.  of  sugar  to  the  1(X)  gallwis. 

"  To  chemlsia  fur  tlwir  tincture*,  See.,  this  iostraiiMUt 
will  be  found  ewcutially  usefal. 

"  N.B. — Core  must  bo  taken  that  the  mercury  is  entirely 
in  the  b«Jb  of  tho  tliermometer  before  it  i»  fixi-d  on  the  tXvm^ 
tm  opentloo,  and  in  all  cue«  (except  for  water)  the  salt  mnitt 
be  used. 

COXCLVBtOK. 

»  Wines  an  peculiarly  lulgect  to  be  myslifled  by  ad- 
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iillvraliung  of  vnrioua  kinds.  It  will  prove  of  great  advan- 
tage tu  the  public  wlicn  the  rcUtivo  <|iuuititf  of  Irtiit,  oi' 
MMwharum,  and  alcohol  roquUito  to  cuDStiluto  llie  tiornutl 
wine  of  each  apecics  is  well  aacertaiued. 

"  Some  been  poaaea  a  remarkable  narcotic  power,  bj 
which  tli«/  cauM  drow^uess  and  stupur  without  corrv^-putiil- 
itig  previout  exhilaration.  Such  bercruf'ci  niny  jusilj  be 
suspected  of  having  been  «ophi!iltcated  wilb  corrnliu  ludiruf, 
opium,  or  »om<;  analogous  drug  ;  luid  tlii»  suspicion  way 
become  certainty  if  they  be  sliown  by  the  alcobolmel«r  to 
coutain  only  a  lew  per  ccots.  of  formcutcd  spirit. 

No.  I.— TiBLR  or  Sriciric  ClRAfiriicii,  by  Sikn'i  IIfdromi>t«r,ada|ilNl 
ID  ViM't  Fnlcnt  Alcuhuimctct  fur  CordiiilLivil  Spiiiu. 

TIUPRRjtTITKR  00*.    sPfiClPIO  OKAVlTy  OV  WATXX  IMO*. 
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"  Tbo  foKgoing  table,  wliicli  thovn  tlie  cpccific  graTity 
on  the  balk  of  lli«  mixtur«,  bean  reference  to  tba   tabic 
lo.  n.)  of  tUe  aloohoLnelvr  following. 
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^^1         *ilb  th*  ptr  CmUfn  Is  be  niliUd  to  the  iinlicnteil  Sirvnglh.  ptt  the  Alco- 
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the  mbove  ia  unl^  n  [Xirlion,  «nil  tlic  IxirooMtric   indicAtor 
luive  be«ii  coii.ttructeil  by  liim  ni»I  Afr.  Atlct.'." 

13.  In  IttSO,  )LTabnriciDTCn(crlitiiin«tnim<:ntaill«(l.^'i»o- 
McA^for  the  detenninnlion  of  the  (luantitjr  of  alcobol  ooDlained 
in  wini^  null  other  spirituous  liqiiida,  TIic  process  coo^eied 
in  boiling  n  dolcrniiiicd  qiinnlit/  of  the  liquid  umlor  cxsoii- 
■udon  ID  BD  open  vc;^,  ftllowing  tli«  alcohol  freely  to  escape 
ID  the  air.  The  evaporation  was  then  made  <■]>  by  adding  a 
oorrcsponding  ciuantily  of  water,  and  the  quantity  of  alcok<J 
WM  oetimated  from  the  diflercace  of  tb«  specific  RruTitj  of 
the  liquid  before  and  after  tlie  experiment.  Whether  thi« 
iDclliod  ^ve«  Auflieiently  accurate  oiitl  unlfiM-m  mtult:<,  hoir- 
•rer.  ba«  not  yet  been  nitiafactorily  aM-tirtniiK^I,  but  it«  ex- 
treme Mmplieity  reeomnienda  it  to  tlic  atlcDlion  of  chemisls. 
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DUTCH  GOLD.    CRV80CAI.    SIMILOB.    PRINCE  RUPERTS 
METAL.    I'lXCIlDECK.    MAKNIIEIM  GOLD. 

1.  BmM  is  one  of  the  moot  imiwrtant  nlloyit ;  it  e(iai(i«l» 
ohleRy  of  coppitr  anil  of  xine,  in  variouit  proporti<ioti,  aceord- 
iitg  to  the  u>e  for  which  it  iji  intended.  Btniden  ccipfwr  and 
zinc,  brass  cootains  often  a  certain  proporliun  of  tin  and  «f 
lead.  We  ^ve  hero  tlic  raaatt  of  the  analy»8  of  «evcra] 
kinds  of  thb  nlloy. 
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8.  The  ttttal^ttt  tjftratt  Is  peHVirme^l  ns  follovrt  ;^ 
3.  Take  lOOgrainaof  the  alloy  mid  ilismlve  ilicia  in  aitrie 
aeld  which  will  leave  the  tin  iu  au  iniio1ul>le  «lalc  as  jwruxyde 
of  tin,  wUicU  niay  he  collected  ou  a  filter.   The  liquor  filtered 
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irrocD  should  then  be  eva|iurateil  Eu  m  nniall  bulk,  and 
whilst  the  evsporatiim  u  going  ini  nulpburic  acid  ia  added, 
the  cotiL-entnititl  mlulion  is  to  be  diluted  with  wali^r.  aud 
a  oertuin  qunntily  of  aleoLoI  is  poured  in,  Thi^  pi-oduoM  a 
precipitate  of  siilphato  of  lead  wliicb  sbouM  be  allowrcl  to 
settle  welt  by  lot^iag  tlie  liquor  at  rest  fur  some  time,  after 
which  it  may  be  collected  oil  a  filter,  washed  with  water  tu 
wbtch  ^coliol  has  bevD  added,  ontl  after  enrefulljr  scraping  it 
(rtm  the  filter  It  U  ignited  in  a  porcelain  crucible.  Tbe  filter 
ehoald  be  burnt  oa  tlx:  cover  of  the  cniciblts  nnd  the  aubca 
added  to  the  ij;iiiled  miuo.  The  liquor  filtered  Ironi  tli<-  [>rc> 
dpitaled  sulphate  of  k^d  is  theu  treated  b;  sulphuretted 
lijdn>gei>,  in  order  to  precipilalfl  the  copper  in  the  state  of 
mdpliiiret  of  copper  (bUclc),  which  should  be  colketed  at 
once  on  a  filter,  and  wmlied  thcre<in,  without  intemq>lion, 
wilb  water  eontaining  some  sulpbureited  liydrogcn,  and  then 
dried.  The  black  itnlphur^it  <if  copper  is  now  to  bo  transferred 
'  to  •  glawbcokvr,  l)ie  filter  i^i  burnt  and  the  cover  of  a  por- 
celain emcible ;  the  whc*  ore  added  to  the  iiim*  in  the  gln^s- 
beaker,  and  pure  nitric  acid  is  poured  upon  the  whole,  which 
is  left  to  digest  until  the  separated  sulphur  bos  acquired 
tbe  ebaracteristic  yellow  colour  ;  it  is  then  Hcpttratcd  bj 
filtering,  the  filtered  li<tuor  i^  diluted  with  water  and  prod* 
pitaled  by  potash.  Tbe  whole  liquor  containing  the  prc- 
djMlatc  Mhould  then  be  boiled,  by  which  opemtion  the 
predpilati-d  prutoxydc  of  co)i|mr  becomes  brown  or  black  ; 
il  alioatd  then  be  collected  on  a  filter,  waabed  with  hot  water, 
dried,  ignitsd,  and  wdglieil  inuncdistcly  oitcr  cooling  in  tht 
platinum  cnidble  in  irhich  It  hiu  iM-m  ignited,  and  which 
sbovld  bo  kept  well  closed  in  order  to  avoid  the  aboorption  of 
mobture. 

4.  I1ie  (inc  may  now  be  BCparaled  froni  the  solution  which 

>  WO"  fillered  fnwn  the  prw-ipitaied  sulphurel  of  copper,  by  first 

>  beating  ibc  Mid  Rllered  liquor,  to  order  eoinpletely  to  exjwl 
[the  Rulpburetted  hydrogen,  (for  wbiefa  ptrrpOM  tlie  solution 

thould  h«  heated  until  all  odour  of  the  gan  hn*  disappeared,) 
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s  solulioo  of  cnrbonfttc  of  soda  Ls  then  poured  gradually 
Into  it,  ntlrrtiig  nil  tlio  wliile,  until  a  wUite  preeipiutte  of 
carbonate  of  zinc  i$  no  loDgcr  produced,  or  until  the  Mltition 
■hovnt  ■  *tn>ng\y  aUtaliiie  rc-nction  upon  tuniitirii;  [inper  ; 
tlic  -kM':  is  then  buik-d  for  a  few  luiiiut^n  :  thp  riirbciiiiit<!  of 
xinc  prodiicvii  by  lli«  eurboniitt:  of  !>mla  is  colJwlt-d  on  n  liller, 
wiL<)ic4l  ivitli  hot  water,  drit;d,  and  ignited,  in  order  to  con> 
vim  it  into  oxjde  of  jtiuc,  in  which  state  it  is  wciglKd. 

74       grauM  of  perosydo  of  tin  =  Gh  of  tin. 
Hi        do.  uf  lulphata  ofleadslM  oflMd. 
40  do.  of  protoxyda  of  copper  =■  33  of  copper. 
40  io.      at  oxjie  o(  tine  =3£afxlue. 
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1.  The  substances  which  aro  employed  for  jululiomting 
this  moat  important  of  all  nrtidu  of  food,  b<-i>i<l'-j<  ihiwc 
which  aro  enumerated  in  the  article  on  Flour,  arc  the  fol- 
lowing :^ 


Alum. 

Subcarbonaie  of  magnesia. 
Sulphate  of  copper. 
Sulphate  of  sine, 
Subcarbonate  of  ammonia. 
Carbonate  of  potash. 
Bimrbonaie  of  potMli. 


Chalk. 

I'laflter. 

Lime. 

Clay. 

Surch. 

Water. 

Pulp  of  potatoes. 


2.  Tlio  introduction  of  alum  in  bread  appears  to  be  a  prac- 
tice of  lung- Miami i tig  ;  it  enaklea  tlw  btiki-r  (o  give  to  bread 
autde  of  flour  of  an  inferior  quolilj  tlic  irfaiteness  of  the 
b«A  bread,  and  to  adil  |H>lnlo-f] our,  ground  beans  and  peas,  to 
a  oertain  extent,  to  wheat  Hour,  without  materially  altering 
the  appMiruncG  of  tlw  l>read.  Tlie  use  of  aJnni  by  bakers  ia 
aliiMSt   nnivenal   in   lliia  tnetropolu  (  at  any   rale,  1  have 
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UKTKriabljr  fomtd  diiiinet  evidence  of  llw  )n«Mitoe  of  ihl* 
■utfirUit  in  tl>e  hrviul  witidi  I  obuinui)  rrunt  varioiw 
hftkcn,  »oue  ot  wlucli  un  ntovmcd  ol'  the  htghd  rttptfta- 

,  d>  The  qnantitj  of  Hliim  in  limn)  v«riea  however  acconl- 
:  to  iIm  qanliljr  of  tho  Hour  ctuplojcj,  and  it  njipcars  to 
Kt  Mcncwhat  in  the  etaae  iiiaiincr  na  siiljthalu  of  i.'op{>eT,  tliat 
u  to  my,  it  onable»  ibu  bakvr  to  nuikn  l>»'oi)  "'''h  (tour  <>f 
inferior  (|uality  with  Icna  UWir,  mid  t<i  intruduce  th^'j^^iit,  K 
gr«ftt«r  (juaatiiy  uf  water,  \iy  wbit-h  lh<!  jritrld  iH  iucreiiwiL 
In  order  lu  utiiaiu  tliCM  riMultii,  lic>w<'Tvr,  k  much  largur  j>r»> 
portion  of  tilura  tlian  (if  lint  unit  of  wipju-r  is  iviuired,  sinoc, 
in  fatt,  uo  uppiwinbtc  i^Sfvi  is  prmluix-d,  whcii  the  propor- 
liom  of  iJiUD  is  less  tlum  ^  ,  whil«  with  tbo  iwilt  of  ro|i- 
peTn^^is  sulDcient.  Ueucc,  although  alum  is  of  coune  very 
far  ffotu  Mug  m  dangerous  a;*  ih^  nali.i  of  copper,  yet  the 
couMuit  inRratiuii  of  that  mitttcr,  day  after  dny,  a\»y  prove  a 
•ourci!  of  dtiMiuu',  uM|icciaUy  wtlh  penoiu  of  weak  conatitu* 
ttooa,  or  of  ■  biliou*  or  cotlire  hubit ;  »olUl^tirae«  it  ci 
K  painlul  MnaOiun  in  the  ittomMh,  anil  at»y  cv«u  inda 
mtuK*,  Tomiiing,  gripo,  8cc. 

4.  Tbc  pnetta  iwoatmrndcd  by  M.  KuhlntRii  for  tlic  (1v 
iMtion  of  nlutn  in  hivad,  cotiaisle  in  incinerating  nlwut  3UU0 
gmina  of  bread,  porpbyriaiDg  (he  aihe?  to  obtnintii,  (miiiig 
them  bjr  iiiiHc  acid,  (■raporating  the  mixtun- 1»  dnrnciH,  and 
dUultnK  Ibe  residuum  with  about  30l>  |{;raiiia  ol'  water,  with  the 
lielp  <>r  n  '^ttUlt:  beat  ;  wilbuilt  fdlerlug,  ■  solution  uf  caua^ 
tic  iKilunh  i>  tbt^n  aUUcd,  tlxi  vvliok  la  boJled  a  little,  tlllcrod, 
llie  BItmtu  in  tented  with  a  lulutiou  of  tut)  uumouiac.  and 
boiled  for  a  frw  minute-*.  If  u  pivcipilato  i»  fonued,  it  U 
alDiuina,  which  umy  lie  collected  on  a  lillw,  wn.'Oird,  pcrfeclljr 
dried,  carefully  ignilcd  in  a  platinum  crucible,  and  then 
weighed.  Ati  grains  of  alumina  repreaent  332  of  crysUds  nf 
alum. 

5.  AnotArr  proem,  indicated  hy  ^Ic^rv.  Uobiitu  and  Pari- 
•ut,  oonsiata  in  crumbling  down  about  £000  graias  uf  tlia 
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bread  under  ess  mi  nation,  which  aliouli]  be  Kom«what  etalB 
or  dritiil,  tn  onler  Iliat  il  may  be  more  misily  crumbled. 
Thi^  iniuK  Hbinild  bu  innri- rated  iu  culd  water  Tortwu  or  tlir«# 
hoiirx,  nnd  ibun  tiqucvitcd  lliroii^ib  a  utcoti  piece  uT  wliite  liii«ii. 
Tim  bqunr  thiii>  obtained  nliould  iiuw  be  filtered,  aud  tbe  fd- 
Irnic  being  pUct^d  in  ii  jrarpcluiri  CApxuto,  sbould  bo  cvopo- 
rntctl  to  drynct«  at  n  fleam  heal.  'I'bc  randuum  bdi^  novr 
trcAted  by  n  omall  jjuaiitity  of  wslcr  and  flltorcd,  (ho  opo- 
rator  divides  tbe  lUlrate  into  two  portions. 

6.  If  aqueuus  amiuoiiin,  or  a  Kilulion  of  sal  ammoniac, 
beinj;  i>oured  into  one  of  titcse  porliooa,  and  solution  of 
chloride  of  barium  in  tb*  other  portion,  produce  in  cadi 
of  tbeni  a  white  preoipiiate^  it  b  a  sign  of  tbe  prosencc 
of  aUiin.  Tlint  prudu«vd  Ity  ooinuuiia,  taore  etpedally,  is 
oonduHirc 

7.  Tlifl  expcTimeDt  slioubl  Iw  pcrfornKtl  in  tbo  way  iiidi- 
ealed  ;  for  if  the  operator  were  merely  l«  lill>-r  the  liqnor 
aqoMsed  from  tlie  linen  and  at  onoc  add  solution  of  chlo- 
ride of  barium  tberelo,  a  prccipiinte  or  milkiiietid  would 
be  produeed,  wbidi  itiiKlit  hn  mixiaken  for  sulpliate  of 
buyla,  but  which  would  be  ooiigulated  vegetable  aJbnmen, 
8k.  TIi«  filtrate  xhoidd  tlionifore  be  fir«t  boiled  or  erapo- 
rated  to  drynvfv,  and  tiie  dry  mMS  bdng  digettod  in  wnter 
and  Altered,  may  tbeu  be  exaipincd,  m  was  «ud ;  or  llic 
liquor  tciHeexed  from  the  linen  may  be  al  once  boiled,  then 
filUirt'd,  ai>d  the  lillraie  may  next  be  treated  by  ammonia  and 
by  ehluride  nf  bnriuiii,  takiiij;  care  lo  oonoenirate  the  Ullrate, 
if  too  bulky,  before  Icsliiig  ;  but  tiio  proportion  of  aliiin  i« 
generally  large  enough  to  be«onw  readily  percepiibUt  in  llw 
nnooncentrnKsl  Rltrale  when  tested  by  ammonia,  wliich  pro- 
ducve  a  white  rtaky  precipitate,  aa  wo  said. 

uKTKcnojf  or  oorrsK. 


B.  Tbe  origin  t-f  the  use  of  tiilphate  of  copper  in  bread  ' 
nnkiMmii,  aiKl  fortuoalely  tblf  daiigeroua  falaiticatiun  lia^ 
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bcUere,  n«rcr  been  niMirtcd  to  in  this  country.  Bj-  the  nddition 
of  ftKnnll  qunntityormttphntc  of  copper  to  Uoiir,  bicnd  may 
be  niMle  tit  iik-iJ  of  infrrior  quality  with  \ets  labour,  niid  Ji 
larger  (jiiamity  of  walcr  tony  be  introdncctl  into  tu  Sulpbate 
of  copper,  aoooivllng  to  Dumas,  sxerclaea  a  verr  powerful 
action  upon  tlw  fennciitultou  of  tho  diiugli,  crvn  when  »0 
iouU  u  iiuuutity  u  y,^  of  siilphntft  i»  inlrodnced,  which 
f|UMititjr  rc|>rc«<:uti  only  mm  pitrl  of  niciitllic  copper  far  3000 
pnii*  of  hmni.  The  grcalrxi  cll'crt  is  produced  by  ui,,  or 
(Jh  ^  flulphalc  i  hat  any  ipinnticy  bcyoDd  this  c1uuig«s  th« 
ooloarof  the  kuf,  which  nopiirvs  at  the  auiae  tinie  a. peculiar 
and  tllMgreaible  odour  rc^niblin^  llini  of  Invveii. 

9.  WImhi  n  loaf  coRtAinii  more  ihim  ,g^  of  nulpbate,  it  be- 
eOMtt  aqiieoiM,  nnd  full  of  large  eytu;  mitt  if  tlie  propor- 
tion exceml  na  ^'*'  doujib  will  iiot  riM%  tli«  fcrmrntntion 
Bltoffcthn-  stc^  tfaa  breiul  tlien  uannuM  n  green  colour,  and 
■oqiiim  ■  iour  and  diBagnMAble  >nieU- 

10.  Sineo  In  otxier  to  obtain  tho  desiKKl  efl'ect,  the  (|uaniiiy 
of  lulpbatc  of  eopp-r  must  be  vory  finall,  and  not  atuouat  tOi 
more  tlian  G  J  gmimi  pt^r  lOOIbe.  of  bread:,  the  bn:u<.l  *ci  treated 
nigbl  be  cftlcn  with  impunity  ]>«r1iapji,  or  at  Inaiit  without  uo- 
imdiatA  danger  by  penton*  in  good  hcallb ;  bnl  when  wo  cona 
rider  the  very  irritating  action  of  iiu)phiit45  of  cupjier  oa' 
tho  gaatrO'JnletttlnHl  mcmbmnc,  it  is  hardly  jtonnible  thai  dia- 
«Mobc  not  ulliuutely  induced  by  the  daily  coii^nrnptiou  of 
that  dangerous  poison,  even  in  tho  amidl  proportion  abov« 
related,  not  to  ^\ir»k  of  the  poteiiUlity  of  an  ov«r-doae  bdng 
Inirodiiced  into  the  bread  through  oareleMntas,  ignorance,  or 
niilalu!. 

11.  FiirUiiiately  th*  dntwlion  of  <n>i>j)^  in  bread  may  be 
very  easily  «fl«ctc<L  Kvcn  iw>  trifling  a  iiuAntity  tu  one  part 
of  Rulphale  of  copper  in  9000  jiaris  of  brmd  may  be  ■umma> 
rily  tlijHfiveml  In  white  breodi  by  moistMiing  il«;  Inltor  with 
juilution  of  ferrocyiuiuret  of  potatatunt  ;  the  bread  no  trmltd 
inuDciliatcly  aanmea  a  pink  tinge  if  any  salt  of  copper  be 
preomt. 
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12.  Bat  for  the  i>nr[MMW  of  dviermttiiiifc  Ota  iinuntity  of 
tiio  fwlt  of  copper,  another  pifxwws  iii'ticaU-'!  Itv  Kulhinnii, 
must  be  r«sorii-d  to,  hy  which  one  part  of  ^ul]>liatc  of  (:opi>cr 
iu  70,000  parts  of  bread  can  b«  astimalod. 

13.  Tli«  ui>vrul(ir  weighs  3000  grains  of  tlie  1)rc«il  which 
»  Kiui>«clcd  of  Ix-ing  iKiiAon«d  bj  a  mIi  of  copper,  and  indno- 
riil<u>  ihcan  (■iiinp1f(L<lj-  iti  ■  alisUow  platinum  ui[isulc.  The 
iiicincratcil  mai^  ulioiild  tbeii  be  rcdiicetl  to  iiii])a1]>abl«  povr- 
Aer  in  nn  ngnti;  morliii',  mix«il  in  a  porculuin  cn]uiile  with 
abont  one  quarti^r  of  an  ouncu  of  nitric  acid,  and  li«at«d 
itEiti)  all  Ihc  acid  ha»  CTajioratcii  iiml  a  crUnimy  mn*.*  (Hily  i# 
left,  which  ahoiild  be  ^g<«ttrit  with  alwut  300  grain*  of  pure 
distilled  water,  with  the  liclp  of  h<<at.  Tlic  liqnor  Miould 
th«n  be  filtered,  in  order  to  8e])aratt<  the  portions  wliich  have 
raitstml  the  action  of  tlie  acid.  A  slight  excc»  of  amiuonio, 
nnd  11  f<-w  dni])«  of  HutM-nrbonnli-  of  aniiuoniii,  are  then  added 
to  llic  liltralc.  Thr  bulky  prvi-ipitalu  wliich  thi>  addition 
may  hav<-  jirxHtuccd  Mhould  br-  st-parnliTd  bj  liltoriiig.  11i<- 
1i(|Dor  Alltvixl  th(-r(rfriim  xliouM  nrxl  bii  lH>iliHl  for  a  few 
lalnnlea,  in  ordvr  to  cxpi'l  llic  vxKcti  of  nittmonia  nnd  ri^uc« 
it  to  about  one  fourth  of  iu  bulk,  after  which  it  sliould  be 
acidified  with  a  diiip  of  nitric  acid,  and  divided  into  Iwn 
[lortionH,  to  «no  of  which,  ferrocyanuri't  of  potaoMiim,  and  to 
the  other.  »tilphiirott(sl  bydrnpcn,  or  hjilrosulphiiret  of  aiu- 
monia  arc  to  be  aihled.  If  even  eo  small  ■((UantitjaAf^  of 
copper  ia  pnacnl,  the  solution  tested  with  forrocvaiiide  of 
potaMium  will  aB^iiine  a  pink  tinge,  &nd  after  a  few  hours,  a 
elight  crimson  protipilnlc  will  appear.  Tbe  oilier  jxirtion 
tested  with  sulphuretted  hyiingea,  or  with  bjilroxulpburct  of 
animoiiia,  will,  umter  tiK-  oaiuu  circumstauce;!,  luni  Iirowniiih, 
and,  a/)cr  utainliiiK  for  a  ft^w  liour*,  a  Nlighi  brown  or  black 
precipitate  will  be  depo«itcd- 

H,  Anotlx-r  procnR,  indicated  by  Measro.  Itobiiie  ontl 
Porisot,  and  by  wbicli  ,J^  of  C>o)iper  nuiy  be  delecleil,  eon- 
alsls  in  moooratiHg  a  certain  qnantity  of  tl»e  siiqwcted  brewl 
(for  example  ^00  grains)  in  water,  until  It  Is  mlaced  to  a 
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pap]>y  couiitenM^  in  vldcU  Mtntr  it  b  then  put  into  a  porce- 
Uin  capsule^  aulpburir  iK-id  Iwing  at  the  HiniL-  titn'-  ndilf-il  tw 
it  in  suflident  qiwntilf  to  it^dfr  the  moM  strongly  itdil-  A 
piece  of  iroo  wire^  pertlpcily  bright  and  clean,  shoiiUI  now  be 
immoned  into  tliv  pappy  mnas,  prepared  as  abov«  ilin-ct<-il, 
wkI  led  thi^rviti  fur  about  a  day  or  two.  At  the  end  of  tliM 
tinw  it  will  bi-  I'uund,  ou  withdrawing  the  iron  win\  that  it 
it  coAtvd  with  copper,  mure  ur  ivM  visibly,  nccoriUng  to  the  I 
quantity  of  copper  contained  in  (ho  bread.  If  only  a  very 
ttuaiile  qaantitj  of  copper  wn^  contniiitrd  in  tlic  bread,  tlie 
OopfMT  will  be  found  to  hftTi;  [lcpo»i(i-d  on  iIm;  iron,  printipaUjf 
at  tkf  top,  that  i«  to  gay,  immediately  under  the  level  of  the 
paste  covering  the  iron. 

ADDLTSRATMUI   BV  CARBONATE   OW  UAOKUIA, 

13.  From  the  experinunis of  M.  £.  Davy  it  would  appear, 
thai  the  addition  of  rurhimute  of  magnolia  to  fluiir  of  inferior 
qoalily,  in  the  proportion  of  2.5  or  ,10  grains  of  cnrbcmnte  per 
pound  weight  of  Hour,  giomcwhat  augtnrnts  the  quantity  of 
llie  bread  manufactureil  with  tuich  flonr.  The  admixture  of 
cvboaatc  of  mogncaia  in  such  proportiooH  can  hanlly  bo  con- 
eid«r<<d  unwholesome ;  but  iho  dose  oAen  exceeds  that  quan- 
tity to  a  very  considerable  degree,  and  so  much  the  more 
eanly,  that  earbonate  of  magnesia  strongly  resembles  Hoar  in 
appeuniiee. 

!(».  The  influence  of  carlN>nattt  of  mogncjiia  upon  the  riKing 
uf  the  duujth,  hfiwovcr,  is  ineonsidernblc,  *o  tlint  the  increase 
of  weight  ii  quitn  a  Mvondary  rongi deration ;  il«  chief  use  is 
for  the  purpowv  of  counleraciing  the  dark  colour  which  cer- 
tain viieeice  of  moal  of  inferior  quality  give  to  tlic  bread  ma- 
imActHrcd  Ibcrcfrom,  carbonate  of  magueeiu  having  the 
property  cf  imparting  a  yellowish  colour  to  bread  wlien  in 
the  proportion  of ,),. 

17.  'Fbo  process  usually  resorted  to  for  Ibe  detection  of 
earbonate  of  mngneeia  iD  bread,  conBieta  in  macerating  the 
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onimb  in  distitkd  water,  ali»liilj  ae!dtfieil  with  oulphuHc  or 
willi  muriatic  aciii,  aiid  gi'tilly  tuiui-i^ziii;;  tli«  niaw  tlirough  a 
piece  of  clean  tiiien.  Itie  li>|uor  is  tbeii  ireiilei]  by  cu-bonftte 
of  potash,  wliicb  will,  eipeciaiijf  b^  boiUng,  prCNluw  a  whiti- 
predpttulv  of  cu-bonote  of  nugneMB,  if  ttii*  mU  1m  i>rcscnt. 

18.  Altliough)  M  wo  Mi<l,  tlii«  ia  tlic  proc«M  usuhUj 
acti>|tt<-i],  it  cnnnot  Iw  tniifh  rcUct)  upotif  br««afle  purt  brtad 
when  »o  tivntvi],  iilivnjr>i  vidtU  n  white  prectpilale,  imil 
moreover,  iinless  Mtrornl  preraiitionn  be  utiserveil,  ninj*  bn  llu- 
<nuisc  of  seriotii  errorJ,  Solution  of  [uiiv  poln.ib  miubt  W 
vmyXoyeA  IniiteKtl  of  thut  of  (b«  corbuiiiili'  of  th.ti  l>n»p,  but 
ibo  prvctpitate  vritiild  then  Mniaifll  of  pure  mn^^a  wbieh  b 
morn  nolublv  in  wati'r  lliim  (■iirboaulc  tii'  mngnesia. 

19.  It  ia  better  tliereforc  to  employ  Ale«."rs.  Itobine  luid 
PaHMt'd  m«iho<l,  b^  which  ev«u  ^  of  carbonate  of  mog- 
fiMia  may  bi^  iletected.     U  ia  ae  f<lllowa : — 

90.  lake  3000  grui»ti  of  the  bread  to  be  exmnlaed,  (^nimble 
it,  Ri)(]  [lOur  ti])oi)  it  II  (luniitity  of  disllUi-tl  waitr  «iiflinient  to 
cover  the  brcail,  and  let  the  whole  macerate  r<)r  two  or  three 
)iour«.  The  pappy  nia»B  should  then  be  guitly  »qiice3ied  iti  a 
piceo  of  liiittn,  .•»  itM  to  express  the  liiinid  porlinn,  and  aHer  ad' 
ding  acetic  arid  it  in  to  be  evopontled  tudryiieM  in  a  porcetalo 
oapsnle  in  x\w.  wind  butb,  that  the  riM<idiiiim  mnT  not  be  de- 
composed 1  the  capsule  \t  then  withdrawn  and  allowed  to 
eooL  Tlie  reaiiluuni  la  DOW  to  be  treated  by  it  oertaEn 
■Itianlity  of  ateolKit,  end  atirred.  The  alcohol  di.-uolrca  onljr 
tlK  acetate  uf  nui;];neB!a  (into  which  the  rarbonutc  of  mag- 
nesia bna  been  traoHfomied),  the  liquor  ia  ilien  filtcn-d  and 
cr<ra|)orattvl  to  dryne.^w.  Tlie  dry  lesidwum  ^liinild  Imj  redla- 
•olred  in  a  uroalt  quantity  of  wali-r,  filtered  njinin,  if  necesaar7t 
and  cnrboiuit«  of  potaah  being  nddcil,  will  now  produce 
a  precipitate  of  carbonate  of  magnesia  inraluble  in  on  exceo* 
of  the  prcci]iilant. 

3).  The  qnantity  of  carhoitatc  of  nmgnMla  eotilaincd  in 
ihf  2000  grains  of  brnid  may  be  detormtned  by  tnaci'rating 
the  latU-r,  pulcoriiEuig  the  aaliea,  and  pouring  noetic  acid  upon 
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The  wfaol«  i»  tlien  erapontted  to  diynCM  in  order  I 
I  the  oxccM  of  &ee  ai:i<l,  tb«  dry  recfduum  in  next  treated 
hy  alcohol  atid  tillered.  Tbt?  fillrarn  io  now  cvaporotcd  lo 
drjDGas,  thi:  reiicliiiim  i*  rf.cli.i«oIvml  in  a  i-ninU  quantity  of  j 
wAter,  and  liio  tKilutton  ibus  obtainud  U  precipitated  by  car- 
bonaie  of  potub,  add«d  in  sliglic  exoeu.  aad  lioilei);  the 
n^pcsia,  if  ptVMiit,  falling  ilon-n  as  carlionuK.-  of  inngiiesi^ . 
alwald  be  collected  on  ■  Tdli^r  waslied  with  tint  wnlcr,  dried, 
ignited,  and  weighed.  Tli«  prei-i|iilule  ai^r.r  ignition  con- 
HSia  of  pure  niat;iii>3la,  pmvidt-d  llu:  ijcnitii>n  be  continued 
until  llic  tiiac<3  no  ioiigor  diiiiinijilu-jc  in  weight;  SO  gnuns  of 
magncau  represrot  42  of  carbonate  of  nui|;iie«a. 

AD0I.TERAT1OM   BT   SULPBATE   OP   UXC. 

22.  Aooording  to  Kuhlnion  it  would  appcftr,  that  «ulphate 
of  xinc  acts  like  KHlphnti;  of  copper,  Imt  ia  lem  cfivctiv«.i 
tHilphalc  of  xinc  is  far  from  being  to  virulent  a  poiMn  as 
■ulpliate  uf  copper,  but  is,  iicverlKdea^  a  dangerous  sub- 
BtoAoe.  (he  presence  of  which  maj  be  detected  in  bread  as 
follow* : — 

23.  Take  about  2000  grains  of  the  tuapccled  briiod,  crumMe, 
and  digeat  litem  fur  two  or  lliren  liour>  in  iliNtille.il  water,  and 
tiwn  Miueace  tbu  Uijuid  portion  g<-ntly  thrciugh  a  trlnan  pi«oe  ' 
of  linen ;  filter,  C'TU|ioraie  to  dryncM  by  mnwH  of  the  Mai 
batli(  and  rcdiMoIvu  the  dry  rcniduum  in  wntt-r ;  add  an  ex- 
ecM  of  aouDonia  to  the  «olutioti,  lillor  again  if  ncicrsNory,  and 
to  the  strongly  luumoniacMl  and  clear  li<|nor  thus  obtained,  if 
the  further  addition  of  bydroaulphurot  of  ammonia  produces 
a  whiter  bulky  precipitate,  it  u  »ulplturei  of  cine,  from  wluch 
the  quantity  of  sine  may  h«  estimated  exactly  «s  is  desoibed 
in  Ibe  article  on  Ziac-    (See  Calamine  and  Bktide.) 
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S4.  Plaster,  clay,  bono  dust,  chalk,  and  other  sirailar  <«!»•_ 
•tonoea  are  Mutelimca,  though  rarx>1y,  employed  lo  au 
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Ihu  wcifilil  of  bread  i  considering,  howijvrr.  thnt  unW*  t\ifj 
hn  inlruiluctNJ  in  large  igijantity,  llii'  adiitixturc  woiiM  Imrdlj 
prmc  rcniunetmilvt%  the  fraud  may  mcMit  readily  Iw  iJrlceto^ 
itnd  its  LXlent  osci'rlninci],  by  inrinr- rating  it  glvi-n  i]uanlity 
III'  the  susiH-ctcd  breml,  luid  wcigliiitg  tlir  ii.ilira.  If  I)ie  bread 
be  |>urei  2''>0ll  graiiii>  tihoiild  iu>t  li-iivc^  niori'  ibnii  from  1^5  tu 
25  f[n>>'^  of  ashw ;  if  niuri^  ■■oiiridvrKlilc,  forf^ign  HitkitniifeH 
an!  ]>m«n(,  aoil  the  asli«»  fIiodIiI  thon  Iw  rxamiitrd  lu  waa 
iltywrlbed  fur  the  detection  of  abiiii  arnl  of  lime.  Bread  made 
with  flour  tonlaiiiing  more  than  fuiir  per  opnt.  of  clialk, 
id  NpirtU-d  here  nad  lliero  «fith  white  mark*  which  are  iig- 
glomcration*  of  earhunute  of  lime. 


AnVLTKItATIOX    BT   FRCtXA,   OH   BV    KAMIKD   ■•OTATOU. 

23.  HtcaA  u  vvtv  often  mixed  with  feeuin,  or  witli  lOBrited 
]Kitalo(9,  wmelimed  to  the  rxtrnt  i.f  5"  per  cent.  SmI) 
bread,  liowi-vw,  n  not  iiiiwhotiwiimc,  but  a  given  weight  of  it 
euniwus  much  Icm  nouri.'Oiment  than  pure  wheal  hn-iitt,  and 
^tonseiiaently,  if  sold  under  tlio  name,  anil  at  or  near  the  price 
lofgCDlilne  bread,  it  is  a  Amud  on  the  pnhlic,  and  more 
Mpvekltj  npoD  the  poor.  This  ndtnixlure  i»  nut  otherwiic 
oltjeciionable. 

36.  Aocordinjt  !»  MM.  n»l)iiin  and  I'nrifiot,  potato-flour 
tatty  be  drterti.-d  in  hfr«d  in  ihp  fnltowing  manner : — Put 
nhoul  H>0  grains  of  the  Kiii>|)OcIrd  bread  into  ■  g1ase-bM)t«r 
and  |Hnir  u|Kin  litem  Brvi,  Diie  fluid  ounce  of  di^lillrd  water, 
»nd  ihpii  oiie  fluid  ounce  alMi  of  iiijiK-ouit  Kotiitioii  of  iixltnc, 
(pre|Mired  by  djgeiliiif;  about  100  KmioK  of  iodine  in  one  pint 
of  water,  and  OMng  tht-  HupiTniilaiit  lii|uiir.)  If  the  breiw! 
conlain*  any  f<^*uhi  the  tiijuor  will  un^iinie  n  crimson  lingit 
which  will  in<Tn-niw  iiocJirdiiiK  to  the  (pianlilj  of  ]H>lalo-alarch 
proMDt  Wlinn  purw  whc*i-brend  i»  submilled  to  the  same 
trvAlment  at  (irU  no  colouring  !a  imxluccd.  but  ahont  a 
qtiartor  of  an  liotir  after  tlie  addition  c>f  the  wulcr  of  iodine, 
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■tradu  of  a  |Kir]>le  or  Ttolet  colour  begin  to  appear  from 
upwar^l.i  ittiwn wards,  aud  in  the  couwe  of  lialf  an  hour  (Iih 
Uiiuur  odiuircs  a  li|;lit  blue  liiigc,  Om  intensity  of  which  is 
Men  gradually  augment  lug.  >'o  bread,  I  liclicvc,  ezista  in 
London  free  flrum  admixlurc  with  tnadicd  [wtatoee. 

ADUr.TBU'nOX  WTTB   liASBEtl  BEjUta  OR  WTTB    BK.AS 

rutva. 

37.  Wlivliier  bread  lias  been  adulterated  with  beans  may 
be  aMeHainnl  in  two  ways. 

3R.  Finf.  I'ut  1000  grains  of  tlie  crumb  in  a  lump  into 
a  glaN)  Ifcakcr,  and  pour  upon  tbeiii  on«  ouuce  of  pure  water, 
and  then  one  ouiioc  uf  water  of  iodiue,  |>rep<ired  as  above 
said.  If  the  bread  be  pun?,  uo  colourinf;  takes  plac«^  except 
u  (luartrr  ijf  an  hour  after  the  addition  of  tlw'  water  of  iodine, 
when  blue  aircalu  begin  lo  appear  from  upwards  downwards  ; 
and  in  the  courie  of  half  an  hour  the  liquor  acquires  a  blue 
tingD,  gradually  augmenting!  in  depth  or  intensity.  But  if  the 
\>nt4  oontain  bean-flour,  or  mojthed  beana,  no  Mlouring 
wbaterer  lake*  place  before  half  an  hour  tins  elapsed,  when  a 
alight  tinge  beoomeB  obserrublo,  but  the  blue  ^irt-nks  above 
BMiilJoiwd  are  never  produced  as  with  pure  br-pad. 

29.  Th«  tecomt  proetfs  Doasists  in  crumbling  100  gniin;> 
of  Ihe  bread  under  examination,  triturating  thnn  in  a 
poredain  or  Wi-dgewood  mortar  with  100  grains  of  ttand, 
gradually  adding,  pcinding  the  triturnlinn,  enmigh  water  to 
tana  m  Mmi>solid  paste,  which  is  t«  be  dtlnted  afterwards 
wiib  about  three  more  ounce*  of  water.  The  whole  is  then 
kA  at  rest  for  some  time,  and  thv  sapematant  ticgoor  Is 
thrown  upon  a  Alter.  To  one  ounce  of  the  Hllrate  add  now 
one  ounce  of  the  water  of  iodine,  and  leare  the  whole  at  real, 
if  the  bread  is  pure,  tlie  lititior  aMum««  a  blue  colour,  which 
perdsls  for  lltree  or  four  hours;  whilst,  if  lUc  bread  etintaiiu 
beau-Hour,  the  Uuo  colour  ot  tbe  Uqnor  is  uuioh  leas  intWMt, 
and  disaii]>ean,  either  in  a  short  time  or  almost  immediately. 
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iiL-conliiig  to  the  quantity  of  the  l>ean-l]our  present  In  the 
brend. 

:I0.  The  PUarmofentkal  TimKtotJatj  \5,  1946,  rantains 
nu  article  on  the  adulteration  of  bread  and  of  flour,  by  M. 
l.ciiiUu,  w^liidi  we  reproduce  Iwre. 

"The  rtour  of  rice  u  mrely,  and  oulj  Id  exceptional 
ciisrs,  mixiri]  vrilb  wlicnten  flour,  wbiUt  timtof  muice  U  ollen 
piiiploypil  fur  tliiil  j)iir]>o»c.  M.  Donnjr  ilcln'tn  tliu  proftunce 
(if  llie  flour  of  rice  nnd  niaiitc,  on  microscopic  cxumiiialiuii, 
by  ili«  angular  frvgiiient»  whicli  are  not  to  bo  fouixl  in 
wUvalen  Dour,  fi«gm«i)t'  wLich  are  produced  from  the 
vxlcrior  part  of  ibu  pciriniienii,  whii;])  in  lice  and  iuai»  is 
always  honl  and  liorny,  but  furiiiai-t-oos  and  pulverulent  in 
cv<m  the  coancsl  wlirnl. 

"To  lest  the  suspected  Hour,  M.  Doiiny  adviseis  in  tlie 
tirat  instance,  to  separate  the  gluten  by  tito  onlinnry  inwlia- 
uical  BMtbod,  to  collect  the  starcli,  and  to  submit  it  (more 
particularly  tlic  oonrscet  part,  which  su)>«itlcs  most  rcMlily  in 
water)  to  tlie  micruM-upic  iii^peclion,  wliich  will  at  once 
delect  the  angular  tVup;meiild  t  a  mii-rcacopo  of  fe«ble  mag- 
nifying (Kiwcr  should  be  used,  since  tliis  will  etinble  the 
operator  more  readily  to  diotinguiah  thcM  fniKmeiits  tnm 
the  grains  of  starch  which  envelope  tbnm. 

"  Hcsidfis  these  cbaracteni,  pointed  out  by  M.  Donny, 
tlic  flour  of  rice,  placed  in  contact  wilk  a  solution  of  potonli 
in  tiK!  piopiiTtinii  of  two  per  ceot.,  or  wiib  water,  and  sub- 
ni:tt«:d  u>  exnioination  by  the  mierasoope,  may  be  readily  dis- 
tinguished by  ilic  diameter  of  its  starclfgrniiiB,  wldch  varies, 
between  4ath  to  itstli  of  a  millimetre. 

"  Witli  respect  to  the  Hour  of  niaiie,*  I  havo  discovered 

*  ■  I  mid,  Ho*  Ttfj  moiDtnt,  in  the  <  Rfpcdoirc  do  Ituinnade '  of  lost 
aiunth  (Juw,  lUSJihat  M.  Ti1bol,pror(MatcfchcnniMr7lothcr>tcuH;of 
^WKCi  of  Toulmuc,  )uu  otucivnt  the  jcllow  tulounllan  wliiuh  tlic  Hinir 
of  maiac  acquiwa  vmitt  the  InHitfwce  ot  tohitien  of  jieliuh,  I  rnnnot  but  Crol 
ptinnil  to  And  Ihnl  ■  ninn  ohiiK  luiiiv  t>  to  u|iiin(a(eoutlj  known  fa 
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■  tftriiun  pocnliftrily  in  it  which  will  >erv«  (o  distinguUli  it 
rroni  ivhrat,  tic,  soluttiHi  of  (voliuib,  iriih  twelve  or  foiirt«^a 
l*rr  cent,  of  dii4titl«<l  water,  (Dii>tiri!i  tu  mmie>llour  a  sl>{;ht 
gmrRisti-yellow  tint.  To  proilucn  the  colouration,  the 
Bmpected  flour,  mixed  n-itli  a  dmnll  (iimntity  of  llin  iN>]ution 
of  potash,  is  phii-etl  in  n  cup,  aod  one  of  (he  mort  Iraniipiirciit 
liartA  put  on  n  ghw*  plate  i  if  maito  be  present,  the  flour,  on 
jjnbibing;  moisturo,  contracts  a  greaniah -yellow  tint,  readily 
diMingui«h*blc  by  the  nitked  ey«  i  on  viisuriiig  it  under  the 
microseope,  a  greater  or  I«m  number  of  celU  of  a  beautiful 
hd(ht  fToenUh -yellow  an>  ob»erTed  :  these  celU  may  appear 
under  two  dilTorent  formit.  1  linve  by  thin  means  delected 
maiee  mixed  with  whealen  flour,  in  tlie  prufiortion  of  from 
Rve  to  t^in  per  cent.  Wishing  to  ascertain  whether  the 
prCMnc«  of  maim  in  bread  may  be  detected  by  this  re-ii«tSo», 
I  lind  »omu  bread  mndr  containing  about  ten  per  cent.  oC . 
amni:  This  bread  preeeoled  the  appearance  of  bread  made 
of  pure  wbeatcn  dour,  being  very  white  and  of  good  flavour. 
Placed  in  contact  with  the  solution  of  potaub,  the  yellow 
cokiBr  heeMH  nunifcvt ;  baring  left  llie  bread  for  aome  tima 
to  imbibe  tlte  Kdulion,  a  i>niall  part  of  tlie  mottt  lra»;»])arent 
portion  was  examined  under  llwt  micrwwopB ;  the  wJl*  wer* 
found  lo  ezbibtt  the  pccnlrnr  bright  gr«!Ot»Ii -yellow  lint, 
which  I  look  upon  m  the  characteristic  sign  of  tlic  presence 
of  maise.  I  have  invariably  succeeded  witli  tbii"  mewns  in 
deleciini;  the  prewence  of  maise  in  (lour  adulterated  with  that 
Mifaolance 

**  Pure  wheaicn  flour,  and  bread  prepared  with  it,  hare  , 


■dtace  ihould  thus  hstr  nrriti:')  at  ihv  tame  n«utt«  (a  which  my  own  tx- 
pnjnwnU  hs*«  ted  m«, lincp  Ihia  tnintiilcnor  rannoi  Gul  l«  ronlimi  Iha 
validitjr  W  the  lal  wtiicJi  I  hnv  piQ|>riM.  Bui  the  mow  ehmwleriilic  pn- 
|iiilj  whUih  M.  Tilhol  vauld  (u  jrt  H'vm  lo  confine  to  nuint  slono  nlm 
alw,  Ihnucli  IB  a  i«i  degno,  m  hatlaj,  oata^  snil  >;*.  M.  Tilhul  sl*n 
»»)ini»n  thr  mmm  opinion  •'■Ih  mytelf  npinllnK  iho  Itn|K«ljiJii}'  uf 
■letKtlnii.  by  the  InOt  lniUntlii(  thi>  prM^RVp  uf  '  Irijuinlne,'  th«  tilulttn-  | 
lioB  of  whcalni  |I«<k  *Kh  Itituinliioiu  Rit>ir|incM." 
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never  cxhibJIod  to  me  a  vtmilnr  yellow  colour  uoder  the 
miciwcopo;  but  tho  cilw  is  different  with  other  c<!ri»ls. 
Tlius  the  flour  of  barley,  rye,  and  oats,  treated  with  potub 
in  the  miuiner  dMcribi-d,  oxbiblts  likevriM  n  jrcllow-  coloor, 
Init  uT  n  palrr  hu<- ;  in  i-n.-<u  of  admixlare  of  maise  to  the  Aoar 
III'  thcw  cormls  tlic  yellow  cohiiir  nloue  i.i  not  Mufficieni  to 
warntnt  the  operator  to  Msame  the  preeenoe  of  maiMs  dince 
this  may  be  confinnded  with  ili?  other  lliree  cereals  i  in  hucU 
CMW,  therefore,  we  i-equiro  some  odditiond  proof,  and  thi»  U 
«up]>lied  by  the  form  of  the  cells  of  the  mnixe.  1  hnvc  »M*d 
already  that  the»e  cells  affeci  two  different  formn :  tlie  one 
inr.linea  more  or  lead  to  the  quiidi'un^ular  or  hcxngonal  form, 
thi;  other  preiKinl.'i  the  rilinpw  of  elongnlod  celU;  whcTMW 
barley,  oats,  an<t  rye  prmiMit  tmI  elongated  and  partitioned 
(lelld ;  some  of  the  grains  of  maize  are  of  angular  shape  like 
rice. 

"  Baricy  and  oat«,  whioh  also  serrc  aomedmea  lo 
ailulierate  the  Hour  of  wheat,  inay  be  dijitlnguUhed  by  the 
!<{]rL'  of  their  Htareh-f;ruinik.  the  diameter  of  wliicli  varios, 
betw««n  ith  to  ^th  <>f  n  millini<-tTC. 

"  When  flour  luliilternted  with  barley  and  oats  is  placed 
in  eonlnrt  with  a  Nulution  of  potash  of  twelve  per  renL.'aittl 
examinied  under  the  microscope,  we  perceive  the  elongated 
and  iMtrtitioned  celb,  wliich  exhibit  the  same  yellow  colour 
us  those  of  maii^,  but  much  l«6a  marked,  as  we  have  already 
Hinted.  Bread  condiinitig  ten  per  cent,  of  barley  or  oeta 
pmicnlH  an  nppearuiice  bul  little  dilTerfint  friim  thnt  of  ordi- 
luiry  whenten  brMd,  and  pnnerved  the  li^k  of  freshncM  for 
n  lottj^r  time  i  the  taate^  toov  is  that  of  ordinary  bread  i  it  is 
n»t  ipiite  w  while  as  the  latter,  oqjxioially  when  oont^iDj; 
iMtt^  When  brought  in  contart  with  Um  aolutJoR  of  potash 
the  partitioned  ceUs  may  be  readily  discovered.  A  small 
proportion  of  rye  is  alao  sutnetiroes  used  to  adulterate  whenten 
dour  and  bread ;  this  may  In  mdily  dclecle<l  by  the 
diameter  of  its  starch •grainN,  which  is  llit,i  same  with  tliat  of 
hftriey  Mid  oats  i  UMtdcs,  in  contact  with  aotolioD  of  polasli 
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(of  fotirtcen  pep  cent.),  ita  cellit  cxtiibit  Ibo  tame  nppearance 
with  thoAC  of  burley  and  uals.  Wlmrc  lyc  by  itself  is  ptae«i) 
in  eoMtact  witb  pure  water  thv  cy.Uii  mn  also  visible,  but  not 
>o  lUjitinctlj-  marked.  Rj-ij-bnitid  anil  wlwaton  brcHd,  con- 
taining an  nilinixturc  of  ryo,  prvMnt  ■  similar  ra-action." 

S2.  Dr.  Urc  in  his  Sapptemont  to  his  "  IHctionajy  of 
An*,  MonaliKtares,  and  Mine^,"  articis  Bread,  page  39,  re- 
marks : — 


"  Tbo  riehnus  cr  ontritin  powws  of  sound  floor  tad  ftbaj 
of  bmd  are  prafiortiaiial  to  the  quantity  of  gluten  tbey  am- ' 
i«in.  It  is  of  givat  importance  to  determiite  Uua  point,  for 
both  of  tlicM  objects  are  of  enormom  value  and  oonsump- 
doB  )  and  il  ntay  be  accomplulte<l  nust  easily  nnd  exactly 
by  digesting  in  a  water-bath,  at  the  trmpcratun^  o(  167° 
F^br.,  1000  grains  of  bread  (or  flour)  wicli  1D0(>  groins  of 
bnuaod  barley-malt,  in  5000  gnuns,  or  in  a  little  more  than 
lialf  a  pint,  of  water.  When  tbis  nixttwe  «ca>ca  to  take  a 
blue  colour  from  iodine  (thai  is,  when  all  the  starch  is  con- 
rertad  into  soluble  dextrine)  ibe  gluten  ioti  unchanged  mny 
be  GOUoet«d  on  a  filter  cloth,  washed,  dried  at  a  heat  of  '212', 
and  wdglied.  Tbo  colour,  texture,  and  taste  of  the  gluten 
Might  alio  to  be  examined,  in  forming  a  judgment  of  good 
Aoar  or  bmd. 

"  Independently  of  the  skill  of  the  baker,  bread  Tories 
<Iiulity  according  to  the  quantity  of  wstcr  und  gluten  it  con- 
toins.     A  patent  of  Gennan  or  French  nrigin  nuo  obtained 
hero  a  few  years  ago,  ft>r  man ufiwitu ring  U>ttf-br«Ad  bj  UUOgJ 
thin  boiled  flour-iM«i«  inftead  of  water  for  stating  the  sponge, 

tthat  is,  for  the  preliminary  dougb  fermentation.  By  ibJH 
artiHce,  1 04  loavm  of  4lbi.  eaob  could  be  mode  out  of  a  i 
of  floor,  instead  of  94,  a*  In  ordinary  baking  ;  because 
ht/Sti  patte  gave  a  water-keeiung  faculty  to  the  bread  in 
that  proportion.  But  ibU  b^raUtt  bread  was  apt  to  spoil 
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iD  wflrm  wentlicr,  and  bcciUDC  an  unpixifiublc  Hpooilnuuii  to 
•UfionooTDed. 

"  Brand  and  flour  are  ofWn  ndulK^rniisl  in  Frnnw  witli 
potato  fttarcb,  bat  alno«t  Dev«v,  I  bi-li«vc  in  thiit  counlrj^.* 
Thia  Mpbistication  it  easily  ilet«cted  by  the  micrmoapc,  o« 
acooUDt  of  the  pecntinr  ovoid  uliitiie  and  tho  large  mxe  of  tlie 
particlce  of  tbe  potato  Ceculu.  IIorM-liean  flour  girea  to 
whenlcn  bread  a  pinkish  tint.  In  epoilt^d  flour  (»uch  as  i« 
too  ot^eu  uwd,  partirtlty  at  least,  by  our  inferior  baken) 
tlM  gluleii  »oueiiui«a  disappears  altogetlter,  aod  ia  replaced 
b;  aminoDtacul  tuilts.t  Iii  tliis  case,  qaiek-time  separates 
UDHUUiia  from  tlie  flour  vritliout  heat  ;  in  flour  slit;hlly 
damoged,  or  groiiixl  Iroin  diuuiiged  wheat,  t]i«  gluten  pre- 
MDt  ia  deprirod  of  its  clnstidt/,  and  ii  aoCter  titan  in  the 
natural  state.  On  Ibia  account,  the  gluKin  le*t  of  M.  Bolaad 
is  valuable.  [I  coiuisia  in  putting  s»mn  glutrn  into  the  bot- 
torn  of  a  co|)per  tube,  and  beating  Hint  tube  in  an  oven,  or 
iu  oil  a(  a  tentporaturc  of  28 1*  Fnlir.  Th«  length  to  vrhkli 
tlM  cylimlcr  of  gluten  expanda  u  proportional  to,  and  indi' 
uatea  tia  4|iiality. 

"It  appoars  that  a  French  sack  of  flour,  whioli  irrigha 
IS&  kilograininM,  aflbida  bom  102  to  iOti  loawa  of  2  kilo- 
gramiui^a  eacli :  and  therefore. 

"  159  :  52.0  :  :  280  :  91.6  ;  tluit  in,  if  1.59  kiluga.  or 
lb*.  afl<inl  52  loavea  of  4  kikig*.  or  lb*.,  2S01b#.,  a  »iick  Eng- 
Ukb,  ahouM  aflind  91.6  loavoa  of  41b«.  eMh;  but  our  bakere 
tifwlly  make  out  94  U»vM^  wbkh  an  rated  at  41ba.  though 
lltey  aekkiiu  weigh  no  mucb.  IIiq  k»roa  of  a  baker  in  nij 
ndghbourbood,  wlio  iiup|>l»cd  my  family  with  bread  for  aame 
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*  II  Dw*  fa*,  tkat  famkj  it  «a*«T  alulteralvd  in  iMa  osuntrir  villi  jMal* 
■r«A ;  Wl  thai  (wiJM  palmlsM  are  Divrd  v  ilh  a  tiillc  flour,  fettMBlad 
triih  ftutt,  uKl  ihmi  tnlTw]ac*J  into  (he  riuugh,  b^  eir<^  Ivkc*  in  Lonion, 
I  iliouU  Mty,  pnibaMj'  irilhoul  notpUoo,  ii  an  bcontrotvrtlblo  tact. 

+  Dmm*,  Chimw  A^Uqaiti  >ri  4Zi. 
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lime,  were  foaiul  on  trial  to  be  from  6  to  Sox.  deficient  in 
Wtlflltfi  f  when  cluJlengciJ  for  Iliis  frnud,  lio  hod  the  eflVon- 
tUJ^tofliDiBte  il  b;r  dl^ng  that  all  hia  neighbour  bakcrt 
•lid  Iho  Mtnc  It  mitfit  be  borD«  in  niiod,  tKat  a  Tai-is  loof 
ar2Ib>.or  2  kiJog».conlain9  more  drf  fariiu  ilian  a  Loii<]utt  luat' 
of  like  wciglit ;  for  it  coDlatiia,  from  hn  furui  uud  texture, 
more  cratt.  Tlic  eritmb  is  to  tlie  crust  in  tlie  Purlt  lon^' 
lo«vc8,  as  22  to  7A,  or  I  to  3  :  in  our  ijunrterii  Iqatm  U  U  na 
18  or  20  to  100. 

"  M.  DumoA  gives  llie  foUowinf^  Table  :— 


W*t|l>l  •£  ■ 

•m*  oI  rival 


Nunibtr  «! 


Wr«l|hi  nt  tt*  I      limau*  of 
SiwI.  Wilfbloirinn 


-I.  mIKmA, 


139  Kiloc*. 
IS9    do. 
IA»    do. 


103 
104 
100 


301  KiJcgi. 
30R    do. 
312    do. 


I.3R3 
1.300 
MBS 


1  :  1.60 


'*Tba«  it  would  appear  that  tlie  mean  jield  would  camB- 
potul  In  13(1  bilopi.  nf  brmd  for  100  of  th^-  flour  emplojed ; 
nnd  Kdmitiing  tbitt  rnmmrin  flour  (■cintaiii*  0.17  of  Hut>;r, 
thv  [trvMliHM  wotitil  be  cc|uivnii',nt  to  150  of  bread  for  100  of 
flour  abMhitct/  <lry.  The  whole  loaf  coiitiuna  G6  per  Miit. 
of  dry  sulMtunce,  and  the  crumb  only  44." 

To  tli«  (act,  which  I  mentioned  nt  the  lii-gintiing  of  iIiih 
artielv,  ibat  iu  all  the  iamplcs  of  bre^d  which  1  examined, 
alum  WB.>i  invariable'  |>reMUi,  I  am  hapiif  to  sstjr,  that  I  Inlcljr 
met  with  onr.  oxcejrtion,  aiid  I  would  fun  hope  that  there  are 
a  few  more.  I  iud  alluding  to  tlie  bread  made  by  a  baker 
in  Jadd  Street,  Mr.  Gillwrtson,  which  I  can  confldently 
flfleerti  does  do*  contain  a  [mrdele  of  alum.  Ilia  loaves,  how- 
avee,  liko,  I  brlivre,  tltorc  of  all  other  baker«,.eoiiiatn  a  wr- 
lain  quantity  of  potato-flour,  or  pulp.  This  addition,  how- 
ever, la  not  detrimcutal  to  tlie  quality  or  wholcnoracuMM  uf 
I  bo  ljirea<l,  and  is  a  ncre  in«tt«r  of  economy,— 1  n>cai>  erv 
notny  to  the  baker. 

Broad,  really  ftat,  that  is  dimIo  altogether  of  genuiiu- 
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wbiMit-ftour,  in,  I  liAve  no  doubt,  to  bo  found  no  where  in 
London. 

S3.  Although  braad  and  flour  are  now  adulterated  witliout 
iDterr<-reu<A  it  afaoutd  be  kiiowu  that  it  ia  ou  ofTence  |>uu- 
isiiiiLlt  by  t>w. 

34.  Tli«  Act  of  i'nrliiuueat,  I  and  2  Geo.  IT.,  eaih  SO, 
^  fi,  sftys  I— 

"Buki'n,  vither  journcjrmcn  or  lllXitil  I,  u*in([  nlum,  or 
Any  other  unwholesome  ingrvdii-ot,  «nd  convicted  on  their 
awn  Gool'cMion,  or  on  tlie  onth  of  one  or  more  witneasUi  to 
forfeit  not  exccedini;  £20  aud  not  less  tbAQ  £S.  if  beyond 
tli«  «nvirona  of  London  ;  a»d  not  exceeding  £10,  uor  leitj  than 
£S,  [f  within  London  or  its  euTtrons.  JustioeH  ure  allowed 
to  publLdi  thr  nniiKv  of  ofTcndeni.  The  adulteration  of  meal  or 
flour  i*  puniiihnblu  by  a  like  jid unity.  IiOBveatandeDfanjotlier 
grain  than  wheat,  without  the  cily  and  iuitntihertii-tf,  or  U^yood 
ten  mitt-N  of  the  Royal  Exchange,  to  be  marked  witli  a  large 
RonunM ;  and  evi^  jicnon  oxpo«ing  such  loarcs  without  such 
mark,  >luiU  forfdt  not  nionj  than  -tO*.  nor  less  than  lOf.  for 
every  loaf  to  exposed.'  Any  ingredient  or  mixture  found, 
within  the  house,  mill,  stall,  #hop,  &e.,  of  any  miller,  meal- 
,0,  or  baker,  which,  after  due  examination  shrtlt  be  ad- 
idgod  to  have  been  |>laced  there  tot  the  purpose  of  adulten* 
dOBtSlull  be  forfeited  i  and  tlie  jiunou  witliui  whoie  preniiia* 
it  ia  found,  ponishcd.  if  within  tlie  ci^  of  London  and  its 
environs,  by  a  penally  not  cxccwtiDg  £10  nor  lees  than  £2 
for  tbo  first  offonor,  £S  for  tbo  second  oflVinae,  and  £I0  for 
every  subsetiucnt  oAenco  (3  Geo.  IV.  cap.  106,  §  14)  i  and 
if  without  London  and  ils  environ*,  the  party  in  whooe  house 
or  prcaiiM  ingredientit  for  ndultcmtion  ithall  br'  found,  ehall 
forfeit,  for  every  »urh  olTcnce,  not  less  than  £S,  and  not 
more  than  £20  (1  and  2  Goo.  IV.  cap.  S.  ;  8). 

m.  Sd'oh  an  ibo  kgialaitr*  ngaUtions  on  the  naiter  j 
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bat  tbcy  >rc  practically  of  no  avail,  anil  the  admixiare  of 
•lam  with  br«ad  is  gcnfml  among«t  bnk<-ri,  ju«t  at  if  tli« 
law  did  Dot  exist.  It  is  said  llut  tlio  Act  cannot  be  put 
in  force,  because  its  provirionn  am  evaded  hj  the  baken* 
not  keeping  the  adulterating  sabstancrs  on  their  prcmiw*. 
bat  eeodiDg  tbem  to  the  mill,  tlicrc  to  be  mixed  with  the 
door.  I  luive  evei^  reason  to  beliere,  however,  tbat  this  is 
HM  the  case,  but  llial  llie  introduction  of  alum  with  the 
floor  actaally  takee  place  at  ibe  baking-bouse.  I  know,  more- 
over, aa  a  fact,  that  manj  wholesale  drugfridid  keq>  for  th« 
use  of  bftken  wliat  Ls  colled  l/aAtrs'  alum,  that  L»,  pulver- 
iied  alum,  adulterated  with  a  certain  quantity  of  common 
■alt,  and  that  it  is  sold  to  bakerii,  and  delivered  at  their  shops 
in  that  Mate.  Admitting,  however,  that  the  mixing  of  alum 
with  the  fluar  lakee  jdaee  at  llie  mill,  it  does  not  appear  to 
me  that  aucli  on  cvodon  of  the  U<v  could  at  all  slielter  the 
deUnquent ;  for  if  dour  or  the  brend  in  found  on  the  bakera' 
premifles  to  contain  alum,  ituri'iy  the  drug  might  be  legally 
Goncidered  m  bi-ing  on  lh<-  premi»c«.  It  is  true  that  the  alum 
ia  then  in  a  mixrd  state,  bvit  the  law  does  not  say  any  thing 
regardii^  the  nate.  in  which  it  may  bo ;  It  deckres  only, 
that  the  vtrefalum,  or  afang  other  wineMetoim»  inffndiMi 
in  floor  is  a  ptininhnblo  oCTence.  At  any  rate,  the  praetice  of 
the  miller  clearly  ooinc*  nndvr  th«  provisions  of  tlio  Act,  and 
it  shoold  thereibro  be  enforced  a^inat  him  ;  but,  t^ys  Dr. 
Ure,  "who  would  choose  to  incur  the  trouble,  responsibdlity, 
and  expense  of  proMx:uting  a  frequent  misdeaoeMiOBr  of  tliis 
kind  ';"  The  answer  might  bo  : — A  board  of  COiapetent  gi-n- 
ileraeo  of  acknowledged  laleol  and  probity,  a  Board  of  Hcaltb 
M  OD  the  CootiiWDt.    (See  Flour.) 


BRniSTONE.— See  Sitlphi»r. 
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BRITANNIA  .MKTAL— Sw  Antimous- 


BRITISH  BARILLA.— Sm  Kcip. 


BROMINE. 


1.  Tliia  salMtaDce,  whicU  in  now  umhI  to  aomo  con^derable 
extent  for  the  da{^«rreotypc  and  <>4ber  pur|>oaes,  is  a  liquid 
of  a  deep  reddiah  brown  culour,  of  a  disagreeable,  >iiflbcatio( 
odour  rawmbling  llmt  of  chl<l^in■^  f;A.-i.  Ila  a]i«ci<lc  {i^niviij'  is 
2,966,  and,  wlico  pure,  it  builn  nt  1 16'  Fiilir.  T)ic  btviininc 
of  ooramercn,  faowuver,  ofCnn  rc<iuirett  n  tcmpcrnlurc  of  248* 
Falir.  (o  boil,  whicb,  according  to  M.  I'osclgrr,  is  owing  to 
tb«  pnsence  of  TariabUi  proportions  of  bromide  of  carbon, 
n-fulling  from  tbu  .liniultniiraus  action  of  bromine  upon  tho 
i-tltcr  and  alcobol  «;tn]ito7<-d  in  its  preparation. 

2.  Bromine  ma;  be  pariAcd  by  distilling  and  coUeettng 
only  the  Itrst  portioiu  tbat  pass  OTea-. 

3.  Pure  broBuu«  is  only  sparingly  soluble  in  water ;  but 
it  dissolves  better  in  ulcoliol.  Ib>  best  solvent,  bowercr,  is 
etber. 

■I.  M.  t^iMlg«r  in  tlio  "  Po^iondorrs  AnDalen."  sajrs  :— 

"  During  tlie  distillation  of  iwrtain  aanplea  of  bromi 
of  commeioe,  1  ob«erv<>d  that  the  bculing  point  of  tli«  liquid 
stood  at  47S.4  instead  of  251.6  Kahr^  and  that  the  liquid 
■n]ulred  a  lighter  ami  lighter  colour,  and  becsni«  Lu  t]i«  end 
perfectly  colourloa.  I  camod  tlie  distillation  <u  drynesa, 
and  found  a  reaidae  of  oharcoal. 

"  la  sepuraang  iIm  bronuiM  &om   the  laM  portioD  of 
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rt]»e  <li«lttl«^  liquiil,  by  means  of  a  folution  of  ]>ota«Ii,  an  oily, 
nronuitic,  colourleM  liquid  vrna  ol)(atn«<I,  which  upon  anttlyiu* 
turned  out  to  be  bromiile  of  corbuii. 
"  TbU  admixture  of  bromide  of  <-arbon  vn*  found  in 
diven  samplee  of  bromine  of  commerce  lo  tli«  extent  of  mx 
to  eight  per  eent  of  the  article. 

"  It  Lt  most  probable  that  the  bromide  of  csrbon  owcx 
itfl  origin  here  to  the  otlier  awed  for  the  preparation  of  the 
bromine." 
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t.  The  above  allop  consist  chiefly  of  coppi:r  and  of  tin  in 
rariouH  proportions,  with  sometimee  a  sioatl  quantity  of  tunc 
or  of  lewl,  or  of  hotli  sine  and  lead.  The  results  of  w^iral- 
■lulyMS  are  ait  foUow : — 


Ommbu, 

HtUIsi 
Vimniif 

rtiH«i|>M 

Cvljuor 

Obbb  m 

Ukdlun 

Baa 

Oppor  loo 
Tia         II 
Ztae        .. 
I-ad        . 

ai 

93-89 
7-11 

7«  —  eri 
S2  — 20 
<•         a 
n         •> 

91  — m 
6—  n 

80  — B3 
10—  17 
0  —  .. 

Ill 

PB 

iflo-ion 

lOO-IUOl 

100-100 

lOO-IUfl 

AXAI.Y8I»  or  RaOKIl!,    SBU.,  OB  Oim-KETU- 


2.  When  the  proportion  of  the  tin  contained  in  lh«  alloy 
hM  not  U»  be  detemiiiied  with  exirctnc  accuracy,  or  when 
thr  alloy  rontaina  ouly  a  small  quantity  of  it,  tin-  proem* 
which  has  been  ilneeribod  for  the  wuilyu*  of  bnwt  iiMy  be 
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adopted,  bat  if  the  quantity  of  tin  contitiiwd  in  the  aOoj  is 
mom  oonrid«nble,  Ibni  nuthwl  cnniioi  be  much  recommended, 
where  correctneM  Is  rfiinired,  bccnmc  the  iDsoluble  peroxjde 
of  tio  prodaced  bgr  tlw  notion  of  die  nitric  ucid,  always  retitiiui 
Bboat  t,  of  oxyde  of  oopfMr. 


^.  Mt.  Sobrero's  proceos  sives  ■ccnmte  rentlto.  It  ooa- 
•ista  in  heeling  SO  gndno  of  the  oUoy  in  a  gUas  bulb  a,  through 
which  a  stKem  of  dry  chlorine  gao,  isniing  from  a  flask  b,  ia 
penwi!  The  flask  b  e  contains  a  mixture  of  peroxyde  of 
maocianeae  and  hydiochloric  acid.  One  of  tlie  extremiliea  of 
the  bulbous  tube  a  is  connected  with  a  tube  e,  filled  with 
pieoee  of  fused  cliloride  of  calcium ;  the  othor  «ad,  which 
should  bo  at  IcMt  six  inchca  long,  pluugos  in  a  reesel  d,  con- 
laining  dilute  hydrocliloric  acid.  The  apparatus  b«uilg  dis- 
posed as  in  the  figure,  the  flask  h  should  be  gently  bested; 
llio  stream  of  ohlorine  gtft  flrst  abandons  a  portion  of  its 
moisture  wliicli  condenses  in  the  bulb  r,  before  traversing  the 
tube  e  containing  chloride  of  calcium,  by  which  il  is  com* 
pteiely  dried;  anil  paMinKthcnoeoTcr  the  alloy  in  (he  bulb  a, 
■B  which  it  is  heated  by  the  arRand  spirit-lamp^  or  by  my 
ga»-lwDp  fiirnao«s  the  tin,  the  xino,  and  the  iron  (If  any  be 
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prosent),  ar«  aooa  converted  into  clilarido  of  these  metals, 
wliiab  beiiijt  volntilr,  pan*  into  tlie  viwiol  d  coDtaining  the 
diluw  h^druoliloric  nci<l,  whiUt  iho  cliloriiles  vf  lead  nnil  of 
copper  being  fixed,  rvuuuii  iii  tliv  hullt ;  cnm  mast  be  tokeii 
not  to  dUt'iifsge  tbe  gm  tua  rapidly.  Tliw  being  donr,  the 
fluk  fruiu  wliicb  the  cliluriiie  wiw  disengaged  is  diacooneclcd, 
aiid  anotho'  lliuik,  contiuning  Mulphuric  acid  and  unc^  la  sub- 
»tituiud  thereto,  for  tht-  purpoeo  of  gdivntii^  hjrdrogt-n  ^wf, 
«  uirrcnt  oC  wbicb  is  tlien  poMCd  tlirougb  Ibo  chloridM  of 
ted  and  of  copper  in  tlio  bulb,  hy  which  tncuns  they  are  re- 
dnoed  to  the  mciallie  elate.  The  apparatus  is  then  taken 
uiuder,  tbe  bulb  h  weighed  with  its  contents,  al\or  which 
it  is  plunged  into  dilute  ailric  add,  which  diaaolvee  Uie  eopper 
and  the  lead.  The  bulb  mtiat  now  be  weighed  again,  and 
the  difference  helwe*o  llie  two  weighings  gives,  of  ooune, 
the  joint  weight  of  the  two  metals  which  were  dissolved  by 
the  nltrio  add  as  Just  said.  The  quantity  of  the  lead  in  the 
■olntjon  U  tlien  precipitated  by  sulphuric  acid,  and  weighed 
H  Bilpbutt-  of  lead,  exaetly  in  the  same  manner  tut  wiu  de> 
wribed  fur  tb«  aaalyais  of  brasa.  {Sea  Brats.)  The  dilfereacc 
ID  the  joint  weight  indicatos,  of  ooorae,  tlut  quantity  of  the 
capper;  or  this  latter  motal  may  be  directly  eartimatcd  by 
pracapitating  llic  liqoor  filtered  bom  ibu  sul|>hat>7  of  lead,  an 
WM  alrvady  described  in  the  analywiii  of  hraas.  (See  Bratt.) 

4.  The  tin  which  exists  in  the  ^itate  of  ohloriile  of  tin  in 
the  vessel  containing  water  nntl  liyilroclilori<;  acid,  twbioh 
reooivad  the  volatilo  cUoridca  evolved  in  tlie  fintt  part  of  the 
«xperiiiient,  in  Mjiarated  in  the  state  of  Hulphuret  of  tin  by 
mean*  of  nulphuKtied  bydrogeo,  and  the  liiiuor  is  loA  to 
digeat,  at  a  gentle  beat,  until  it  no  longer  cxbalo«  lite  slight- 
Mt  odour  of  sulphuretted  hydrogen.  The  liquor  is  tbcn 
lUered  Sma  tbe  precipiuie ;  the  latter  is  washed,  dried,  put 
in  a  platinum  cnicible,  and  gently  healed  therein  until  all 
evolution  of  sulphuroas  fumes  has  ceased,  the  teanpcrature  is 
then  Increased  to  a  bright  red  heat,  and  in  order  to  make 
Bura  tbal  all  trace  of  sulphuric  acid  produced  by  the  roasting 
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hu  cewed,  a  unall  piece  of  carboimie  of  ammouia  U  pUcc<t 
ujioii  tlnr  peroxyile  of  tin  ub(aiiic<l,  inil  Ilie  whole  in  strongly 
heated.  The  crueiblo  it  tbni  mllowi-d  to  cool,  anil  it  ia 
weoglieiL  74  of  perosy ile  of  tin  coDtoiu  58  or  tin,  or  1  part 
in  weight  of  [leroxyik  of  tin,  R.  O,  =  tia  0,78(il6  +  oxygen 
0.21 3B4. 

5.  In  igniting  the.  futphurct  of  tin,  ait  above  ineiition*^),  it 
U  nAMWarj  that  the  best  >>hoiilil  hi',  at  (tn>t,  very  nMidoralej 
beorasc,  if  ■  Htrong  hciit  wen:  apiiUvd  ut  once,  half  of  rhe  sul- 
phur aod  the  protoculphurct  of  tin  Ivd  would  fuM-,  and  the 
cmdhlu  would  ho  ilainitgi(!<l.  Thi*,  liowcver,  i*  the  only  ob- 
jection, for  the  c(|uivAlcnt  of  perosyde  of  tin,  and  that  of 
prolomilplinret  of  the  same  metal  is  the  Mtnio ;  that  u  to  say, 
74  graiaa  of  protosulphuret  of  ^n  contain  also  .IS  of  tin  or 
one  pari  in  weight  of  protosulphunct  of  tin,  S„  R  contuDS 
tin  0.7K519  +  Mi]phur  0.21481. 

6.  The  sine  contatned  in  the  liquor  filtered  from  the  aul- 
p)iur«t  of  tin  nay  bo  proaipilated  by  carhonate  of  soda, 
oxacilf  as  we  doscribod  in  the  analysis  of  brass  (  but  if  iron 
be  prrAcni  at  lltR  »amc  time,  it  is  advisable  to  a«para)«  it  itt 
tlw;  f<illuwing  munnrr  :— to  tlio  acid  li<|uor,  niumonla  Is  to  be 
added  until  it  be  very  slightly  supersaturated  i  that  is  to  sny. 
nniil  a  few  reddish  brown  flakea  of  peroxyilc  of  iron  be^Iii  to  ap- 
pear. Asolation  of  neutral  succiaate  of  atnmoiiia  is  then  added 
in  niffident  qnanlity  to  precipitate  the  wliole  of  tlic  iron  as 
persdodnaie  of  iroo.  Tltis  precipitate  is  eollcoied  on  a  filter, 
waslted,  dried,  and  Ignited  In  a  platinum  cnwible.  In  order 
to  iWcilitaie  the  combustion  of  tlie  urganio  sabstance,  the 
cover  of  iho  crucible  is  to  be  phwed  lialf  way  acrons  the 
crucible,  in  order  to  deiermino  a  current  of  air  {  or,  whlcli  is 
still  more  etrcetive,  the  crucible  is  to  bo  placed  flat  on  one 
side,  and  tbe  cover  i»  put  by  Ihc  side  of  it  and  before  its 
Booutli,  whilst  tbo  ignition  is  goin^  oo.  The  residuum  te 
peroxyde  of  iron,  80  gr.  of  wbieh  contain  SC  of  iron ;  or  one 
part  of  perozyde  of  Iron  Fe,  O,  cootaias,  iron  0.69338,  and 
oxyseo  0i30663. 
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T.  The  flltnte  from  tbe  penui-dnate  of  iroo  >»  now  trcatisd 
by  carboDulc  of  MkU  and  boiled,  in  order  to  deninifiuHu  tLu 
smmoiiiacal  wli,  nod  tlie  whole  it  oraporatcd  to  drj^nent, 
which  id  best  done  bv  putliii;:  llie  liiiiior  in  a  Florence  tiiuk, 
iucliiieil  at  an  angle  of  iilxmt  in*,  in  order  to  prevent  lo»s  by 
tplrting,  and  tlic  »olutii)n  »(  carbonate  of  *oda  i.*  addnd  until 
dU  odour  of  uminODiB  hiw  ili^njipmrcd  ;  or  rather,  until  n  glam 
rod,  moiktened  with  niuderate-ly  dilute  lijdrocliloric  neid, 
CBMf  to  produeie  white  fuinuH  when  held  nt  the  moatli  of  the 
dMfc.  Tho  wbole  being  ovnpomted  to  dryntus,  a  Urg^ 
quantity  of  hot  water  \%  poured  upon  the  residuum,  and  tbe 
whol«  is  boilctl ;  tbe  intioluhlc  portion  is  carbonate  at  tiac, 
whieh  luay  be  <wllccte«l  on  n  filter,  washed,  dried,  and  If^nited, 
by  whieli  means  it  is  conTcrted  into  osydc  of  bdc,  iu  wktcb 
siAie  it  id  weigbed.  40  grains  of  osydo  of  sine  eontain  82 
of  sino  I  or  one  part  of  oxyde  of  zinc  Z,,  O  contains  xlne 
0,80128,  oxygen  0.19873. 

8i  The  preaence  of  araenie  in  bronic,  copper,  lead,  nnd 
tin,  tnay  he  detected  by  Mr.  Level's  process  aa  fuUowa  : — tbe 
metal  in  lo  b<!  di.'UHilri.'d  in  nitric  aeid :  all  the  arMnic  re- 
mains with  tho  peroxydo  of  tin  (ineUnUnnic  acid)  in  the 
•talc  of  oricnic  acid ;  the  Htlutioo  doM  not  retain  any  aracinic. 
Tlie  oombinatJon  of  peroxyde  of  tin  and  of  arsenic  is  then 
separated  from  tlu;  li(|tior  by  filtering ;  it  is  wa*hed,  drie^ 
and  expo«ae<I  in  u  tiiljc  at  n  red  heal,  to  a  stream  of  pure  and 
dry  hydrogen  gms  by  which  it  is  decomposed ;  the  arwnic  is 
ndlHCd  ;  it  v<iUitili»!.H  and  coiideiiac«  in  the  eottt  part  of  the 
tube  In  the  form  of  a  hrigbt  lueloUic  ring  of  arscnie,  which 
may  be  easily  n^cognixed  as  such  by  the  usual  cliaract<fristic8 
of  arsenic ;  that  is  to  say,  by  its  sliining  from  place  (o  place 
in  tbe  tube,  mi  ajijdying  tbe  flame  of  u  spirit -lam  jt,  and  by 
tha  odour  of  garlic  which  i.i  emitted  wlieji  it  is  ndulili/cd  in 
lfa«  air.  The  tin  which  remains  in  the  lube,  and  which  still 
rataiu  mcca  of  orwcnic,  may  be  ti«at6d  by  Slarsh'ii  apparaias 
with  hydnx-liloric  acid,  by  ivliicb  meai»  the  uaual  anwnicnl 
tpota  and  ring  may  he  obtained.    (See  the  Gloesary  at  tbe 


IM  CAJBPtT  OIL. 

(sai,  3Iur$k'$  Appantha.)  Itiis  mothod  is  applicable,  not 
only  to  the  analysis  of  broiiM,  but  likewise  to  that  of  copper, 
ImJ,  and  otbor  metal?  which  niny  contain  ttneuiCt  evep  when 
iiu  tin  b  pmott;  for  in  thnt  c.vc,  it  u  snflisent  to  add  a 
littlu  tin  bcAirs  the  tnjatmtnt  witb  nitric  ocid. 

9.  When  broon,  or  the  other  alloys  of  copper,  contains 
lead,  tlio  lntl«r  metal  tuny  1>c  separated,  according  to  M.  de 
ManNW,  in  tho  following  miuincr  :— 

Tbii  bronxe  ii«  to  be  iivated  by  a  large  cso(v»  of  nitric 
add,  the  soludoa  ia  then  diluted  with  wat«r>  and  the  tin,  if 
any  be  present,  Ixrinfc  thereby  conrcrted  into  ui  inraliible 
peroxyde  of  tin  (iiM:tii*iannic  acid),  is  collected  on  n  lllt«rand 
washed.  A  Hmall  tpiantity  of  pomitrate  of  iron  (ia  tho  pro- 
portion of  4  or  2  grain:*  of  iron  fur  M  grains  of  hrooee)  is 
then  added  lo  the  liqnor,  by  which  the  oxydo  of  lesd  and 
peroxyde  of  iron  are  precipitated  coiuoiotly  with  a  aniall 
quantity  of  oxjdc  of  copper.  Tfab  precipitate  is  waahed 
tiniil  tli«  li<)ui>r  filters  colourLesaj  after  wlucb  it  is  d«tached 
from  the  filter  and  digcatcd  in  a  glass  beakor,  with  a  souU 
quantity  of  dilute  aulphurio  acid.  The  oxydes  of  iron  and 
of  copper  are  thereby  discwlved,  whilst  tho  oxydo  of  te»d  re- 
nuunn  in  tho  state  of  Jnwlublc  sulphate  of  lead. 


not      I 


BUTTEB  OF  COCOA.— (Soc  OiU.) 
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CiUEPDT  on. 

I.  C^jeput  oil  ia  an  cMcotinl  or  volatile  oil  extraoted  by 
distUhttton  froai  tli«  dril^d  leaves  of  the  c^eput  tree  (iVrVo- 
Utica  UuctidtmdroH,  Mrlaictica  c^puti,  MtMeaca  lenea- 
dftdroH  of  Liitniitus)y  which  grow#  at  Aniboyiiev  U«ri>e<^  and 
othrr  Ea*tcm  Ijdandx.  It  Ls  transpar^ii,  of  a  lino  green 
colour,  very  fluid,  lightvr  tluui  water,  very  volatile.  Il  has 
a  (troog  odour  rcacmUiDg  thai  of  a  mixture  of  eanpbor,  and 
oil  of  turpmtio^  or  niber  of  eanplior  and  oudaaoiM  i  it 
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i  hu  ■  puBgent  and  (ittit  UaU,,  wulogons  to  ibat  of  cnmphor. 

^H  'llie  grveo  coUiut  h  uflca  due  to  the  pt'eoeoM  of  uxjde  of 
^H  copper,  fi'uiu  ilie  copper  da»ks  in  ivUck  it  b  jieiienillj 
^^  (in|>urt«J,  but  tliia  culour  does  uot  aeom  to  bn  nltoK^-tlitfr 
'  refari-ible  to  tiiat  siibaiaDce.  for  nccoixling  to  LBverkiihii,  tin: 

jgre^n  ui^(.-]iut  oil  DouNut*  of  lw<>  Odin  wliidi  nm^  be  iMilutMl 
\tj  <tiiililUitiun  I  at  firet  tli«  ]t)i  of  tlie  oil  opvmlisl  upiiD  paw 
^K  uffioaookmrieMKtatc,  nnilof  n  flMciliu  gmvit^  O.tfiJT  ;  tlii-n 
^H     a  graan  oil  oomc*  orer  niuuh  nuic«  klowl^r,  nnd  of  n  spcciBc 

gnvi^  0.930,  of  a  man  tceble  odour  itml  mon;  acrid  ta»to. 
^H  2.  Tbe  prasencc  of  copper  id  «aaily  dctec-tcd  in  c^vput  oil, 

^^M  hy  pooring  Mine  very  dilute  hydrochloric  odd  in  tli«  oil,  uiid 
^^B  llMkiDg  tbo  whole  w«U,  dccaiiUng  tiio  oil,  and  pouring  a 
^^  solatian  of  ftrrotyaiiurel  of  |>ola!>«iuni  in  the  residuary  U(|iiur 
which  will  thi-D  wauiue  a  red  or  reddish  brown  colour  IVom 
^H  the  precipitnln  of  ferfxwyaiudo  of  copper  prodocml. 
^H  3.  I1ic  prcfcnce  of  enpper  inajr  also  be  reoogobed  by 
^H  iniiMffslng  a  bar  of  bright  iron  in  th«  litiuor  treated  lu  above 
^^  Mid,  wh«u  a  deposit  of  motuUic  copper  will  tak«  place  on  tlie 
bar  of  iron. 

4.  Cqjeput  oil  i»  ofWn  adulterated  with  eamntial  oil  of 
tnrpenline,  of  rosemary,  or  of  savine  with  uddilion  of  cam- 
phor, tus^  and  coloured  wttli  rotiiu  of  milfoil  {acAiUta  millt- 
falium.) 


CALAMINE.— Se«  Zme  Ortt. 


CALOMEU 


3T7I1CIII.OR1DE     Ut'     MKRCUKV.         I'liOTOCItUlRIDE     OP 
llKKCt'KV.     Attlli-A  ALHA.     MERCl'BIL'S  UfLCIS. 

I.  Calam«l  Is  a  compound  of  nicreurjr  and  of  chlorine 
{lie,  ^'')  wldtiii,  inodouioue,  taacolees  s«mt-tnu>8pareRt, 
vokiUiiable  by  heat,  but  leee  readily  than  oorrosive  snUI- 


CALOMEL. 


Bute  (Hg,  CL)  Vfhea  ]>iiU(Tixud  it  bus  a  pole  yellow  colour, 
but  it  l)ccooi«§  I>lnr4iifli  or  firfy  by  «!X|iusurv  lo  solar  li^lit. 
It  is  almoM  insoluble  in  roU  witter,  but  in  noluble  in  uboul 
12000  porta  or  boiling  wnUrr. 

2.  Calomel  itancnadultcmied,  tonconiiiderHbteevlenuby 
nn  ■dmixtiin*  of  varioun  white  jiowdcnt,  tucb  kh  r/nU. 
lufpAate  ftftMrylo,  vhUc  Irad,  wid  in  MXni'timi'it  contoininuttxl 
by  Mime  eorrotirt  tiibUmatr  enwU-JwIy  li-ft  in  it  by  intiiffi- 
elent  wwhiog  :  aUo  by  commoH  »a/l  anil  by  ml-ainiitonmc. 

3.  Aa,  bowever,  caloini^l  is  <?oniplcl<>ly  vo1atili]inbl(>  by  licnt, 
tlie  flxeil  inipuritimt  inny  be  rcflHily  <Ic(co14m1  and  clot eraii nod, 
by  igoitiiiR  a  ((ivert  weigbl  of  llic  sample. 

4.  In  ord^r  to  asvitrUio  Ibe  luittire  oftliA  fixed  inpuritiM, 
tlic  n^iduum  Irft  after  ignition  «liould  be  tretttwl  by  dilal« 
bjHrochlorio  acid.  If  nn  inituluble  re&lduiiin  be  leO,  it  may 
eoDSut  of  tulphale  of  baryta,  or  of  lead.  These  ore  dts- 
tingliUhod  fn>in  t^ncb  otli«r  by  luoUtening  the  insoluble 
residuum  with  hydruMulphurel  of  nininoniii,  which  will  render 
it  blAcfc  if  it  conniiit  of  nulphstu  of  kwd,  but  which  will 
lMr«  it  whili'  if  it  consist  of  sulplikto  of  bnryt*.  If,  on 
trvaliiig  iIm!  rcAiiloiitn  by  hydrochloric  ncid,  nn  cflerTWCODCw 
U  |>rcN]uccd,  H  carbonal«  is  present,  which  may  be  «AaM 
(ourbomle  of  Ume),  or  tcAite  Uad  (carbonate  of  lead).  The 
■HM  tMt  0*  above  mentioned,  namely  hydroeulpharet  of 
unmoni*,  will  identify  whicli  it  i^  for  if  it  bu  mrbonate  of 
lead,  the  rcNduuio  will  (urn  bUck:  and  if  it  be  carboiuito  of 
lime,  it  will  ifTniniit  whiir.  Or,  aXter  liaving  di.«i>olvrd  (with 
oBfervcMnnci')  lliv  rv^idiiuni  [cix  oftor  ignition,  in  hydrochloric 
acid  k*  ju*t  Mud,  a  current  of  nnlpburetled  bydrcigTO  pDMcil 
throngb  the  nolmion  will  produce  %  black  prei'ifHtatu  of 
milphnrcl  of  knd,  if  lead  in  pr»ent ;  am]  if  the  liquor  liltrrcd 
from  this  {irecipitate,  or  in  which  xulphurettcd  faydrag;i-» 
failed  in  producing  a  precipitate,  being  Brat  neutralized  by 
ammoniu,  iin*l  tlien  te)>lcd  with  oxalate  of  amiuonin,  yii-lds  a 
wbilr  pnviitiiali',  it  i>  ciuUale  of  ammonia,  and  ibe  adtilt«ra* 
tion,  tlicrvfort^  wan  clutUi. 


I 


^^    th«  nil 


a.  The  |>i«seiMC  of  arrrottix  tublimatt  ia  alwuj-a  an  iinin- 
t«ntioiud  Impurity  rvaulting  fmin  c-nrelessness,  or  neglect : 
the  praoence  vf  ttiia  virukiit  poiaou  is  detected  In  coloiuel  by 
pouring  eald  urater  on  a  giren  w^ht  of  the  wunplc,  m<1 
tbritwiii^  t)ie  wliotc  on  ■  pitper-(ilt<>r.  Tbc  void  vriit«r  Ai*' 
•olvm  tlin  coTTOMve  subUiaat*!  and  ttltcn  tlirvugli  whilxt,  llii' 
flakxoel  rauaina  lUtof^ether  on  lli«  filter.  Tbo  tillrntc,  being 
iHiw  tested  by  solution  of  nitrnte  of  silver,  will  pivduoe  a 
whito  precipitate  of  vliloride  of  nilver  ;  or  a  block  priwipilAt*^ 
of  aulpliuret  of  meii'ury,  if  tested  by  »iilphurellcd  hydrogen. 

(i.  Tlie  (guoutily  of  eorroairi;  xubliiaalc  being  gpncrally 
exceedii^ly  sinttU,  is  best  tletermingd  by  meana  of  a  te^t  solu- 
tion of  nitrnle  of  yilv«r  a»  follows  : — 

7.  SiiKv  136  gniinfl(oiMioquiTHlent)of  corrosive  Bublinnte 
contain  3G  grains  (one  equivalent)  of  chlorine,  100  grains  of 
Umu  sabstanco  contains,  thcrcfoivv  26,47  of  chtorinev  vrliioli 
will  require  79.41  of  silver,  and  confequeotly  very  nearly 
ISA  grains  of  nitrato  of  silver. 

8.  Disfolvo,  (bercfore.  125  grains  of  uitrale  of  mlver  in 
10,000  tiraios-nwaaure  of  water,  and  mark  it  "  CenbMimal 
Icet  Imjuot  of  nitrate  of  silver  fur  corroHve  Hubliinate." 
1000  graiiu-oieuure  of  such  •olitlion  reprcnent  lUO  grainn, 
Biid  c«cfa  mcasun^  of  coutMv  ti^^  o^  <^  grain  of  corronve 
sitbliiuatv. 

9.  I'n>cec<l  now  as  ToUovrK,  for  the  ettlmation  of  corrosive 
subUuaie.  Taie  100  grains  of  the  caloinel  under  examiDa- 
tioD,  wash  tlittin  Uuiroagbly  on  a  Alter  with  distilled  cold 
water,  until  a  drop  of  Uie  flltmlo  K'ing  can-fully  vvapomlrd 
on  a  strip  of  pUliniuu  foil,  leaves  no  reuduum.  Test  then 
the  whole  (Utrale  witli  Uie  centesimal  solution  of  nitrate  of 
rilvor  above  mentioned,  by  putting  lOUO  grains-measure  of  it 
into  an  alknlimi^vr.  autl  jiouriux  it  tlivnifrom,  drop  by  drop, 
into  ibo  aitmte,  until  it  crises  to  jwoiiuce  a  precipitate, 
whieli  may  be  exactly  arccrtainod  by  fllterbig  or  diecautiug  a 
dear  portion  of  the  filtrate  after  ca«:b  successive  addition  of 
the  aiUate  of  lilrer  test-Uqaor.     Suppoac^  now,  that  &«« 
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diviiiion]i,orm«aMni^bftVebe«ii«Diplo7ed,itsbow3lbat  the  cal- 
omel WO)  c>uDtadiiiuit«cl  by  }  pL-r  ceat.  of  corrosive  eublimatv. 

10.  Or  iaiUiul  of  taking  UKM  griuii»-mewure  (lOO  liivi- 
BioM  ot'  thu  itlkaltniolcr)  of  Iko  l«st  liquor,  onlj  100  gnune- 
mewim  (10  acaauru  <Nf  the  ttlJulimot«r)  aaj  be  pouted  into 
the  klkaUmetto-t  ud  (he  rast  of  the  divittiona  beiug  filled  vrlth 
water,  each  division  will  now  rapresent  only  nlsth  of  a  gnin 
of  corrosive  miblinLatc,  ftnd  in  llie  above  case,  snpiKwing  the 
calomel  to  hftre  contained  }  per  oool.  of  cotimnvo  sublimate, 
50  nlknlime triad  divisioni  of  (he  test  liquor  uf  nitrate  of 
nilver,  diluted  as  abore  said,  would  id'  coiuae  be  re- 
i(uired. 

11.  Or,  iniit«nd  of  (Ida  centesimal  tMt  liquor,  lui  equivm* 
li-nl  tiMt  Liquor  of  nitrate  of  silver  nmy  he  prupured,  by 
diEMlring  one  equivalent,  or  170  graina  uf  nitnUe  of  itilvor 
in  1000  m«asurc»  of  diitiUed  water,  and  thiii,  of  course,  will 
rcpivw.-til  one  equivahuit  of  chlorine  (36  graiuii),  or  one  oqui- 
val«n(  of  corrosive  Hublimate  ( 136  gntinsX  and  confic(|iicnt])r 
each  measnroof  thcalkniimetcrwill  indiciito  0.36  of  chlorine, 
or  1.36  of  corrooivo  mibUnule.  If  now  100  grains •mea«ura 
( 10  nlkalintrtricol  divisiotiB)  of  this  test  liquor  be  poured  in  the 
olkaUmctcr,  and  tbo  rest  of  the  divisions  filled  with  water,  it 
is  evident  that  each  divldon  wUl  now  tepreeent  only  0.13G 
of  corrosive  sublimate.  But  the  test  solution  may  be  furtlter 
diluted,  if  ueveKMry,  in  order  tu  indicate  Bmollcr  Ixaclioos. 

IS.  The_|>neenee  of  corroeive  sublimate  may  b1m>  bo 
4etOCtMl  by  digesting  the  calomel  in  alcohol,  and  a<lding 
ouutic  potash  to  ilw!  litguur.  The  corronve  aublimate,  if  any 
have  diawlved,  will  tbcn  jtroducc  a  yellow,  or  roddisli -brown 
pr«i|iitatv  of  liytlrate  of  peroxydo  ot  mercury. 

13.  If  Ibc  cnloravl  under  examination  oontain  any  *ult- 
nitrate  qf  mrrcHrjr,  Ita  prcaencc  may  be  detected  by  dlgeaiinf 
the  cakifmil  at  a  gentle  heat  with  water,  adiUlicd  by  nitrte 
aeitl,  and  a<lding  an  alkoU  to  the  Uqaor  which  will  pc«cipl* 
MS  th*  aubaolt  which  it  may  hold  in  itolution. 

14.  Or  «Im  a  mdaII  portion  of  tlie  calomel  t*  to  be  betted 
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ID  ft  arnftU  tabe  doaed  «t  one  end  i  if  ruddy  rumei  of  nitroaH 
mM  •ppCftT,  it  indicBies  the  prescnea  of  ihv  tiitratc. 

15.  llut  the  most  ddicftl«  teat  for  the  dvteclton  of  a  iiitrftt« 
CODsiatB  in  washing  the  vuloniel  with  vM  wat«r,  concenlrat- 
ing  tlie  aUntf,  by  eTaporution,  and  pouring  into  a  aniAll  glau- 
bcalicr  about  50  gMins -measure  of  pure  concentrated 
flulphurle  acid,  and  of  course  free  from  nitric  acid,  and  then 
adding  a  f«u-  droiKi  of  th<^  conceiitratnl  Oltrate.  The  wholu 
belof;  stirred  with  ■  gltun  rod,  if  a  Haiall  |iarticl«  of  bmtine 
be  now  taken  up  and  tnuiidVrred  to  ilic  acid  ti(|uor  iu  tlte 
gbuu  beaker,  and  the  whole  be  well  stirred,  ttie  li<|uor  will. 
after  a  abort  lime,  beoome  red  and  then  yillow,  if  n  nitrate  ta 
present.  Or  a  anoll  ^tnaatily  of  the  calomel  uiajr  be  heated 
ill  a  teat  tube  witli  two  or  ilir««  drops  of  pure  Hulpharie  acid, 
and  then  n  crjnital  of  tn<»^>liia  being  added,  th<-  mniM  will 
become  orange  red  and  ihe.n  ycUow,  if  a  nilrutc  >■  preeeot. 
Either  «f  tbiMe  tests  will  dctcet^MlKth  part  of  ntirtc  acid. 


CAPIVl.-Sec  apaiba. 


CAPSICUM.— See  Caffennf  Pepprr. 


CARBONATE  OF  AMMONIA. 

IVICAROONATE  OF  AMMONIA.    iiUELUNG  SALTS. 


1.  Tbc  iiciN|aie>rbMiale  nf  amni<iniii  of  oonuneroc  ofUn 
contoim  tat  ammoniof.,  tuifJiaic  of  ammoHia,  ttotac  orgamie 
matlrr,  rimI  alio  mwiMtlimea  troecs  of  tarhimata  t^  Irad,  nr  a 
tall  of  lime.     Thn>e  imptmtieB  arv  detected  a«  follows  :.— 

2.  l*ure  MMqiticarbonate  nf  luntnonia.  being  h*iatxA  w  %  ^- 


tinum  crucible  should  eraporntc  without  rciiidaiim.  If*  carbo- 
naceous residue  ia  left,  it  is  owing  to  the  presence  i)f  organic 
matter  i  if  it  is  filed,  it  may  be  carboTiate  of  lead,  or  a  salt  of 
lime,  wliicli  are  tlistingalsbed  fVoin  ritdi  other  hy  iuoigteiiiii»  the 
residue  with  hydrosulphuret  of  BDununiu,  Uy  which  il  will  be 
bla^'kenedif  lead  ts  i>resent  j  whiUt  itwill  undergo  iiocUuiig« 
of  colour,  if  il  rotisiatt  of  lime.  Moreover,  if  the  ammoa 
niaual  Mit  conuiiu  carboouie  of  lead,  the  latter  i>nb^iiiniT 
will  romain  in  m  iiuoluble  state  in  treating  the  Mtlt  with 
water. 

3.  If  Mai  ammoniar,  or  any  otlK-r  ehloridt-  lie  proieni,  the 
■eeqiiicartiotiate  of  auuuoniu  under  I'xnniiiiatiiMi  Khuuld  be 
dituwlrcd  ill  water,  and  the  vulution,  bcitig  lc«tcd  by  nitrate 
of  silver,  will  then  pnwliwe  n  white  tiirbidm-w  or  prcciintate, 
■eeording  to  the  amount  of  the  t^liloridc  prraml. 

4.  If  swqiiiearbonate  of  ammonia  be  eontamiiiaied  by  tul- 
phnlt  t}f  ammonia,  an  addition  of  uitrnte  of  Imr^ta  tu  the 
oijueous  solution  of  ibc  salt  previously  ■i>|>(>rKaiuinied  with 
nitric  acid,  will  produce  a  prceipiiaie  of  Milphutc  of  barylu. 

5.  As  tbcee  impurities  exini  generally  in  vxci-edingly 
vmall  quantities  only,  tlieir  lunannt  u  beat  e«liiiiatod  by 
meant  of  tcul-linuor*  of  nitrate  «f  silrer,  or  of  baryta,  of  a 
known  strength.  'Hio  analytical  proccM  is  then  managed 
exactly  as  was  d««cribed  in  tbe  arlicle«  on  alkalimetry  or 
acidimeiry. 

6.  When  seoquicarbonate  of  animonia  is  contaroiualed  by 
tmpyrcumatk  or/,  it  leaves  a  amall  carboiiaccoui'  rtviduum 
iSier  igaition,  as  we  said  at  the  beginning  of  tliis  artieb',  and 
Its  eolation  in  dilute  actib  is  brown  or  ttvcn  black. 

7.  As  scaqu  I  carbonate  of  ammonia  when  left  cxjxMed  to 
tlie  air,  becomea  gradually  converted  ii>to  bicarbonate  of  luu- 
nwnia,  a  Utile  of  the  latter  nalt  la  always  prcHiiii. 

8. 1'are  •oquievbonaie  of  amoiiia  is  traiulucid  and  cidour- 
Vtu. 
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CARBONATE  OF  BARYTA. 

1.  Carbonate  of  barjrta  \i  oftt-a  oilulti-nihTd  with  tulphate 
t^barjfla,  i»r,  at  nny  nAtt,  iliat  wbicb  in  m>1iJ  iu>  cflrtioDiite  of 
iMrjria  ootitainn  MMucliniiM  nn  extremely  Inrgo  proportion  of 
snlpliate  of  baryta,  tbo  presence  of  wbicb,  howet'er,  i»  eiuiily 
tl«tecl«d  by  ilUaolviiif^  a  [torUon  of  di«  arunplo  in  dilute  by- 
■IrocliUirtc  or  ultric  aci<I.  If  sulplmlc  of  baryta  is  prcn-nt, 
it  will  ranuiii  iu  an  imulublc  MitC<',  for  ourlionatv  of  bnrytais 
i-omiiletely  soluble  in  botb  tbcHe  itcitti, 

2.  Sulphuric  acii]  being  [tourMl  in,  th«  nttore  eolotion 
olMiuld  rcprocipilntc  llic  wbole.  of  ihi-  bnryla  in  tbe  »iato  of 
siilphalA  of  bfuyta,  wbich  (wing  wuxbeij,  ilritil,  ignited,  and 
wcigbed,  should  be  in  tliP  projiortion  of  1 17  grains  for  every 
90  gtsins  of  cnrbonate  of  baryta  operated  uiwn,  and  tlM, 
Uqaor  filtered  fran  tiM  sulphate  of  baryta  so  prodaced, ' 
sltould  not  yield  the  sUijhteal  preeipilate  by  caustic  ammonia, 
nor  by  Iiydroaulphuret  of  ammooieu,  carbgnalc  of  poUmb,  nr 
of  aoda,  oxalate  of  aminoiiiia,  or  other  r«>a^Dts.  Any  pn— 
ei|HUir  which  mny  he  so  prmlucpd  v-  an  impui-ily. 

3.  Wlwtbcr  liie  carbonate  of  hnrytA  under  examination  is 
pure  or  not,  may  also  be  ascertointil.  hy  Iwiling  n  certain 
i)uantity  of  it  in  distilled  water,  flllcring  nm)  «vnpui-utiiig  the 
ttlirale  to  dryness.  If  a  residuum  is  leA,  il  i.f  an  impurity. 
Tet  Dr.  Freaenius  baa  tibowu  tluit  carbonate  of  baryta  la 
aot  atlOgtAtr  fiuoluble  in  vraler,  siooe  14137  parts  of  water 
dtMolre  OM  part  of  carbonate  of  baryta. 


CARBONATt:  OK  COI'PKR.— See  Cvpprr  Ortt. 
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CARBONATE  OK  LEAD. 

WHITE  LEAD.    HAMBURG  WlIlTtL    DUTCH  WHITE. 
VENUE  WHlTt. 


1.  Whit*  load  in  a  (mmbinntion  of  carbonic  add  niid  of 
lead  ( I*bO,  C(^\  of  a  fini;  wJiitc  colour,  iosotublo  in  witt«r  ; 
ii  ia  decoinpoted  bjr  a  rad  h«a1,  which  oxpdi  tlie  carbonic 
acid  niid  teavm  protoxyde  of  lend. 

2.  Whico  lead  Is  a  ntoat  important  nrticli!  of  commerce  ;  it 
lorm.'!  tlie  bue  of  all  oit-imintA,  and  of  glaziers'  cemcnL 

S.  The  ^nuinu  vriuU:  lead  of  commerce,  however,  is  not 
tlti^Cthcr  pure  carbonate  of  lead  ;  it  conlnina  abo  geiieretl/ 
a  small  jMrtion  of  hydrated  oxjdc  of  lead,  the  presence  of 
vrhlt^h  appears  to  be  necesiaiy  to  obtain  the  (\illeat  coreHng 
or  coating  power. 

4.  White  leiul  ia  adullemted  to  an  enormous  extent  i  tlic 
pigments  known  under  the  oomee  of  Hambtinf  irAttc,  Venice 
tiAite,  fK.,  ore  In  mlitj  acl(nowl«dged  sopliijtticaiionii  of  that 
Aubntaiice. 

5.  The  priDdpal  ■daltcratione  of  white  lead  aro  xttlpAate 
afbaijita,  tufphaU  of  lett<l,  chalk,  and  limr. 

6.  The  presence  of  »ttlf/hale  vf  baryta  and  of  sulphato  of 
lead  roajr  be  easily  detected  \>y  treating  a  known  weififat  of 
the  white  lend  (100  KTitiiia  for  example},  under  examination, 
with  an  exeeM  of  tUlnte  nitrie  add.  A  alight  eSkrvesoeaoe 
{*  at  firat  produced,  luid  when  it  i«  iteen,  thai  aOer  having 
boiled  the  liquor,  and  although  the  acid  i*  in  cxcchh,  all  action 
bts  ceoaed,  the  whole  \»  poured  into  a  lorgi^  porcrUin  cnpsule 
and  eraporated  to  drjniws  at  a  gentle  heat.  'ITic  dry  resi- 
duum jibould  thru  be  treated  by  dis^Ued  water,  In  order  to 
nxlisiwlre  the  nitrates  which  havfi  been  formed,  and  the 
whole  is  throwo  on  a  flUer.  The  prectpiinle  or  insoluble 
poition  whicli  is  led  on  ilie  filter,  coiksisting  of  tuljiluite  of 
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leaji  or  of  nulphnh;  of  Iratyln,  slimild  be  careftilly  waxlietl, 
drinl,  JKnilrd,  And  tiM-n  weighed. 

7.  In  ordrr  to  d«tec1  wli«llier  tliia  iniwlntilu  portion  con- 
sists of  »ulphata  of  baryta  or  of  ralpliaK!  of  lend,  a  frw 
dn>|M  of  bydnMulplitirel  of  ainm«nia  should  bv  imurrd  n]>on 
itt  If  it  tnrna  black,  it  indicates  that  tli«  precipitnti-  connatu 
of  MtlpJiale  of  l««d  i  if  it  n-uiaiiui  wbiic,  it  in  snlphal«  of 
btiryvt. 

6.  As,  huwt^TPr,  both  jtulpbali'  of  Wd  and  of  baryta  miglil 
be  prrsont  in  tbc!  whiti;  lend  under  examination,  nnd,  per- 
hap«,  also  liiico,  in  fine  powder,  it  is  ii«cea<uir}'  to  proceed  ni 
foUows  : — 

&.  A  portion  of  llio  drj  residuum,  inimlablc  in  dilnt« 
nilHc  acid,  as  above  wid.  having  been  well  waidird  nnd 
driud,  t«  to  b«  beated  belWv  the  bluw-[>)[><<  upon  a  pit-oc  of 
cbwvoal,  and  if  opun  mofatvnirig  it  vrilli  lijrdruchlorii.-  and,  a 
dUlinct  odour  uf  nulphurwltivl  bydrc^n  i«  <:Tolvcd,  the  ope- 
mtor  nifty  rrat  amir«l  tlmt  niilplmiL'  of  baryta  u  pmeni. 

10.  Admitting,  thcr\-f<in-.  Hint  ilicof!  Ihroo  substanoes  uv 
pTMent,  the  oixrator  altould  tliorougbly  mix  the  inMluhk 
anil  well  washed  re«idiiiiR)  with  altoiil  three  limes  its  wHght 
of  cariiODut«  of  potash,  and  t'ii«(>  it  for  about  half  an  hour 
in  a  porceluin  cruclbk^  taking  care  to  modemie  tli«  ht«t  at 
flnit,  for  fear  llie  rnaai  should  boil  over.  Tlie  mass  bavii^ 
been  fu»ed,  and  liaving  tmolnd,  ia  to  bo  treated  with  bot 
water,  and  txiiWd  lliereniih.  The  solution  is  filtered  i  iIm- 
filmtD  i*  i-arrriilly  eupeTsaturatcI  wilh  dilute  nitric  avid, 
whicJi  tboald  Ik  added  bjr  small  portions  at  a  time,  on  account 
of  tho  vflVrretoence,  and  the  whole  'u  eva|xini(Hl  to  ilryncN. 
The  dry  ntaM  being  now  treated  by  boiling  wuter,  if  nii  in- 
soluble  gritty  reaiduuui  1*  left,  it  is  tilica, 

11.  If  the  lif|iuir  filtered  from  tlie  silic«,  being  treated 
byacnrrent  of  sulphuretted  liydro|;en,  yidiln  a  black  precipl- 
tlUe^  tho  whitB  lead  ountained  talphaU  of  trad. 

IS.  tjnlphate  of  baryta  may  bi;  ij^iiUid  with  (lie  filler 
witboat  fear  of  conrerting  it  into  salphuret  of  liarium,  pfw- 
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vU»d  the  nir  bo  exi-luiled.  But  ba  tliR  .tulphntc  i>f  [ond 
'would  be  rcduerrtl  by  tbe  cbardw)  of  tbi:  filttrr,  it  \*  belter, 
After  drjiug  it,  lu  acrapc  it  off  tbe  filliir  lu  complol^ly  8^  pos- 
Hlblc,  to  burn  tbu  liltiir  bv  iUrll',  nnii  ad'liiig  the  ii%Uc«  to  the 
siilpbali*  <il'  b'lid  wmpird  Irum  the  filter,  to  igiiilc  tbe  vrbi 
ill  u  porcelain  crucible  before  weighing  ik 

13.  Several  Yari«ties  of  while  lead  Uiiowd  under  the 
of  HumbHrg  wh'iU,  Ditltk  lehile,  &c.,  un  uLiivi;  irnid,  ve 
mixlureit  uf  cArboiuce  of  lead  and  of  ^ulplmtc  baryta,  gene- 
rally in  tlic  pn^ortioDA  uf  two  or  Ihrve  tti'  nulplinte  of  baryta 
vritti  one  of  ciLrbatiiite  of  Inul.  Sometime^  tXut,  a  piguieat 
in  Miltl  n.1  u>hiu  Iratl,  wbii'h  is  Hcarcely  any  thing  ebe  thui 
)iiil|tliatc  of  lend,  which  'u,  made  in  the  maouCictorieci  of  Aodt 
clot!)  by  decompofdn);  acetate  of  lead  by  alum. 

1^^  When  wliite  lend  i»  uilulli-nil<-d  with  time  or  with 
ehatk,  lhe«e  iuipuritiv*  may  bi-  ditlurlcd  by  diwolvinf^  n  per- 
tUw  of  tlio  Munpte  under  <-xiijnioiitian  in  very  dilute  nitric 
Hctd,  and  poMing  a  iitrcnmof  i>iilp)iiirrllc<l  hydrogen  throaglt 
tbv  wtuiion  until  it  nmdls  strongly  of  tlutt  gu ;  a  blade 
predpiiai«  u  tbcivby  produced,  wliich  is  ■ulphnrM  of  l«nd, 
whidi  abould  be  »cpanite<d  by  filtering.  The  filtrate  should 
then  be  butcd  until  all  odonr  of  salphui«tted  kydrog«n 
has  disappeared  ;  aixl  aPler  filtering  again,  if  neceeawry,  tlie 
lime  oontaincd  in  lulutton  in  tlw  filtrate,  may  be  precipi- 
tated by  mcaiu  of  oxalate  of  aMunonia  in  the  stute  of  oxn- 
bile  of  lime  ;  or  in  that  of  fiulpbat«  of  lime  by  neoiu  of 
oalpburic  a«-id  and  atcoho).  In  the  firot  cane,  the  filtnte 
»houU  be  neutralised  by  anuoonia,  nnd  on  uildiiig  oxa- 
late of  nmnionia,  n  prv^'ipliaie  of  oxniatc  nf  limu  i*  imsif- 
(Ualely  prcNlueed.  ^\'hen  tbe  quunlity  of  the  lime  ha*  to  \k' 
dirtcrniiiK'd,  tbe  liquor  containing  the  precipitate  tihould  Im 
left  at  r4«t  for  a  long  time,  because  oxalate  of  lime  dqioeil* 
very  itlowly  ;  it  ia,  moreover,  adriaable  lo  boll  the  li<|iM>r, 
uiid  agiiin  t'l  iithiw  il  to  setilv  well  before  lillering,  else  it 
will  pam  turbid  throagh  tlie  tilter.  Tbo  precipitiiled  oxalate 
<if  lin*  being  coUccMil  ou  a  filter,  abuald  be  WNnbed,  dried. 
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nnd  ignited  with  the  filler  in  a  platinum  <TucIbl«,  pendng 
which  opcratiou  oiy<l«  of  carbon  is  evolved,  whltb  tnmw 
witli  a  blue  (Uine,  and  the  residuum,  wliidi  consiirta  of  car- 
bonste  of  linu^  majr  th«D  be  wea^lied.  If  the  heat  has  not 
been  too  strong  In  igniting  il,  the  eorbonnte  of  lime  will  hare 
km  none  of  (la  citrbonlc  add,  and  from  its  wdght,  tbal  of 
the  Une  present  i»  tlu!  mmjiln  x»  ciileulntfid.  SO  grains  of  J 
earbOBate  of  lime  reprwpnt  28  of  lime. 

15.  The  deumiination  of  the  lime,  in  the  state  of  sulpha 
of  lime,  yields  more  accurate  rMultt.  In  this  ease  sulphuHo 
arid  ia  first  pour«Ml  iu  tlie  GItnite,  and  then  alcohul ;  »ulpliati 
of  lime,  being  iiisoluble  in  ai(ui>o<is  alooliol,  is  thus  precipilnti' 
■Dd  eolleeted  on  a  filter,  waiibitd  with  ililiite  alcohol,  dried. 
Ignited,  and  weigheil.  GS  grains  of  sulphate  of  limo  irpre* 
•cut  28  of  Umv. 

16.  The  quantity  of  OBrljoimti'  of  limo  prMMit  in  the  whilt; 
lead,  under  cxuDiDation,  may  also  be  determined  by  poario| 
KoIutioR  of  carbonate  of  ammonia  in  the  liquor  from  whici 
tite  black  sulpburel  of  lead  ha"  been  separated,  Blteri: 
and  preTious3}r  boiling  It  until  alt  odour  of  itulpliuretted 
bjrdrogcn  has  disappeared.  Tli«  addition  of  mlution  of  cor* 
bcmate  of  ammonia  will  jiMduui-  a  prccipitale  of  carboiMto  of 
Unte,  which  may  tlwii  hn  coUi^etM  on  a  fitt<-r,  wa«Iivd,  dried, 
gently  ignited,  and  wtighcd.  Tlio  (lolution  of  ejir1*anat»  vi' 
ammonia  oiwd  for  thi«  purpow,  sliould  flr»l  hv  mix«sl  with  a 
litUo  para  ammonia,  and  before  proceeding  to  Alter  the  cu: 
bonate  of  lime  prcdpitated,  the  whole  should  be  \tl\  to  digest 
for  a  pretty  long  time  in  a  warm  place  so  that  It  may  settle 
well. 


CARBONATE  OF  MAGNESIA,— See  Magnrtm. 


CAKBONATE  OF  SODA. 
CRYSTALS. 

1.    Tlie   crystals   of   carbonate  of    noda   of   commerce 
am   often   adull«rat«d    lo  an    rxctuivtfy  targe    extent,  by 
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mixture  willi  cr/»lsla  of  lulphale  o/*  toda,  wtiich  an  on^ 
biiir  the  price  of  the  carbonal'.-,  and  which,  for  dcUrgont 
IturpoMs,  are  of  no  ralqe  whAlevcr. 

2,  'ITiis  frAud  is  rery  Mwily  delected,  nnd  the  amount 
determin^tl,  by  AinnAvin^  u  kuowu  wi>iglit  uf  the  cr]r*l«I«  in 
water,  Bup«rmui rating  the  Rotutioii  with  nitric  acid,  and  then 
addinj;  nitrate  of  barp*  until  a  precipitate  ccn*ea  to  bo  pro- 
du«ed.  Tlie  wliolc  is  then  boiled,  the  prMipitate  wbich  is 
MilplMte  of  barytais  allowed  to  wttlr,  and  coUect«d  on  a  filter. 
After  waahing.  drying,  and  igniting  it,  it  is  weighed.  1 17  of 
Nulpbate  uf  harjta  rq>rMcnt  162  of  crystali  of  sulphate  of 

M>da. 

3,  SoniMinuw,  also,  the  carbonate  of  soda  oT  commerce 

ooolflinti  ckhritte  of  miliiim  (oomiuon  salt),  which  ii  detected 
by  testing  the  clear  Mtlution,  acidified  with  nitric  acid)  or 
tlial  filtered  from  the  iulphate  of  barytik  fimt  produccit)  by 
wluiioii  uf  nitrate  of  silver  which  will  prodacc  a  precipitate 
of  chloride  of  silver,  if  chloride  of  fodium  \a  pre^eul.  Thie 
whole  is  tlien  I)oile<I  a  little,  and  allowed  to  settle,  the  preci- 
pitate b  separated  by  filicring,  washed,  carefully  dried,  and 
ftued  in  a  small  parci'lain  crucible,  after  which  it  is  wdglieiL 
144  of  chloride  of  silver  roprescal  60  of  cldoride  of  sodium, 
(eoounon  salt.) 

4,  It  nbuiild  be  Imrnii  in  mind  that  the  crjNlals  of  soda  of 
oODUni'rco  iitwuyn  contain  n  tract  of  itulphnle  of  soda  and  of 
chlori<lv  of  mdiiiin,  and  nim  llmt  they  contain  10  equivnleiils 
(K2.G9  per  cent.)  of  water  of  cryDlulli»tion. 


n^^^^ 


CARBONATE  OF  ZINC— See  Zine  Orn. 


CARMINE. 

1.  Canaiiie  !■   a  »ptcBdid  red   pigment  obtained   tr^ 
coebeneal  by  a  piM^uliar  procMs.    Thb  pigment,  being  very 
c<vi1y.  i*  often  addteraied  by  an  odmiiiuro  of  ttanh,  of 


CASTOR. 


U<i 


alumina,  or  of  verntUlwH  ;  sotnislimcf,  also,  a  portion  of  tbc 
wnlnnJ  nutter  of  Ibe  cochpn«iI  from  vrkich  it  has  been 
obtained  b  Bccidenlallj  Urft  mixed  with  it.  Thi!»e  acci- 
dental or  intentional  impurittea  are  readily  (li!tected  hy 
heating  llie  rarininr:  witli  liquid  onunonia  nliicli  diasolvetJ 
cntiirljr  tbc  colouriu);  nmtier,  uid  iMvea  tbi^  impurities  in  an^ 
insolnble  state.  Thi;  rendium  leA  nhouM  iheii  he  dried  at  a 
geatle  hot,  for  whicb  pnrpoea  a  steam  batti  aaRwcn  best, 
■nd  then  weighed. 

3.  The  difference  of  colour,  of  the  carmine  of  various 
•bofM,  vA^n  the  pifftneril  is  genuittr,  depends  on  the  <iuanlily 
of  alumina  wliieli  liiu  been  emplujed  to  preeipiiale  it,  but  it 
depend*  bL*o  upon  the  earefuloeiu  of  the  mnnipulatioo,  tlnr 
purity  uf  the  ntmosphifre,  and  probably  other  cnusce.  The 
preparation  of  this  rostly  article  la  not  well  known,  and 
tlie  »ecn:t  by  nbiub  th«  briglitest  colour  nuiy  be  obtained  '**■ 
in  the  pOMcssion  of  only  a  few  perwHis. 


CARTHAMnS^-Sea  Safflotrtr. 


CAST  IRON— See   Irwt. 


CAST  STEEI See  Stttl 


CASTOR. 

CABTOREUU. 

I.  Cutor  \a  a  lahetaiice  Mcretcd  by  the  beaver,  aod  fotind 
ia  the  iaguinal  rrgton  of  the  aoinut)  in  four  bog^  a  largo  and 
A  mall  one  on  eadi  side. 
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2.  WliiJ*t  tlie  auiinal  is  alive,  castor  i«  »oft,  but  when  the 
bag  wliicli  <-ont(^a»  it  huA  been  removoci,  it  drir«  tip  iind 
becomCH  Imtllc,  but  not  liard,  an<l  of  a  dull  brownish  black 
wlour.    It  can  thm  bo  «iLHil;r  gwlverused. 

3.  Castor  hn«  a  |>cculiar  strong  ami  wmewliat  iliMgreMUe 
udoiir,  aad  n  bilt?r,  pungrnt,  iiramatio,  and  pembUng 
flavonr.  llio  odour  of  castor  is  «o  mucb  ntrougtT  at>  it  la 
IWisher,  but  it  1oom»  ranch  of  its  wciglit  in  ilrjing  i  and 
thert!for«  in  buying  castor  ihnt  which,  being  Aiy,  Ims  much 
odour  abould  be  prdW-red.  That  wkiob  U  lastelms  and 
inoiloroiu  ia  Kood  tor  nMhing. 

4.  IVo  kindii  of  cantor  ore  met  nith  ia  commeroe,  oaiiwly, 
the  Kuiaiaii,  and  ihn  (!«niii]ian  (-HVtor  ;  thri  bejtl  oomea  tnm 
RiMUR  or  rather  rrom  Siborln,  but  that  from  Connda  »  noir 
ahna»t  tlic  oiitjr  kin<l  found  in  fJiape- 

5.  Form«rljr,  castor  was  an  exceedingly  oxpriifirfi  artidt^ 
and  waa  in  conM<qucnc«  adullcmtcd  to  n  v.'r^  grmt  cxtvni. 
Noir,  howftrGT,  its  pric«  ia  more  moderato,  but  the  adulterat- 
ing jwaclicca,  inetead  of  having  dimitiiiiliMl,  ttvui,  on  ibu  t'on- 
traiy,  to  hare  augmeBt«d  in  proportion,  as  if  to  tankc  u]>  for 
a  reduction  In  tb^  profit.  Not  oiil>'  !-■>  raxtor  adulti^mted,  but 
it  in  •OBictiiuist  altogiitlurr  conntcrlViltil  by  means  of  dried 
blood  mixed  or  koe«dcd  with  a  gum,  such  lu  gum  ammonia, 
with  addition  or  not  of  a  Itltlv  real  c-wlur,  tho  whoje  being 
put  up  in  arliUcinl  bags,  litis  IViiud,  however,  is  cant/ 
detected  bjr  comparing  the  spurious  with  the  genuine  castor, 
as  follows  :  — 

6.  'l*h«  hags  which  contain  the  genuine  eaalor  consist  of 
two  smaller  bags  filled  with  fat,  haTing  the  odour  uf  castor,  or 
ut  uij  rate  they  present  distinct  trocea  of  it  nt  the  p1ac« 
where  tliey  exiated. 

7.  Oenuiue  castor  C0B»iata  of  nroml  9iu|M-rpo«cd  mi-tn- 
branw,  tlw  inner  one  of  which  prCMnts,  on  it*  f^iUiraal 
«ur&ioe,  a  great  number  of  mnall  liUeiy  scales. 

8.  If  the  oontvnt*  of  the  bags  arc  examined  the  cantor 
will  be  reoognJscd  as  genuine^  not  on);  becaase  a  ctvitj 
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nbmM  thpfi  »i«l  in  the  centn-,  but  aUo  lecotifte  itie  < 
ittioald  be  enveloped  in  [ucinbniue:>  to  audi  on  <-xti-nt  ihni  it ' 
OUUMM  be  <letadi«d  llwrcfnxn,  eillier  by  water  or  hy  alciliot, 
except  it  be  previouily  dried  niid  broken. 

9i  lit  afMiriuus  cMlor,  on  tbi^  contrnry,  it  will  be  found  ^ 
thmt  tbi<  litt  (or  indications  of  il»  bnring  existed)  in  tlie 
tiro  nniiUer  bogs  aborv  meDlionod,  ia  wnnting,  and  that  tlie 
larger  bng  is  tnggcr  luid  rounder  thnn  tliat  of  the  genuiiu* 
article^  and  ha«  been  imitated  with  the  fterutum  of  young 
goals,  or  llie  »all  ve«i(^le  of  the  Bheqi ;  Ibut  the  cwitvntii  of 
lh«  boKs  dtnnial  of  a  Hubnlunoe  either  noft  or  brittle,  of  a 
aemitrMiwpamit  rod  floluiir,  having  only  a  feeble  odour  of 
ewionum  ;  thnt  it  uuily  diiw>tvini  in  ulroliol,  and  that  it 
tum»  hliick  wlii-n  the  Boluiion  of  n  jH-rmdi  of  iron  is  poured 
upon  it,  beeause  generally  the  ve^tublc  cuhManec  employed 
lu  ai!ult«rnl(!  it  conlairu  lanoiD. 

10.  In  n|iiiri<>ti!i  eanlor  no  trace  of  tliv  sDperposed  inein-_ 
bmiM  mcniiooed  beforo  arc  olMian-abk-. 

^|  CASTOR  OIL. 

I  OLEUM  RICINI.    OIL  OP  I'ALMA  CllltlSTl. 

1.  Castor  oil  is  obui]i«d  from  the  seolti  of  the  rieiitm 
ixramKifu,  or  palma  Chritti,  .-itber  by  boiling  the  seeds  flnt, 
and  then  nitywling  them  to  ^re»*ure,  or  oLw  by  subjecting 
tfac  H«<b  to  the  aelion  of  the  prew,  without  i»reviou»  boiling, 
in  whieh  taw,  the  uil  thus  produced  in  said  to  bo  eoid 
prtuett,  and  i*  much  superior  in  quality,  being  sweeter  oud 
lea*  UabUt  to  beoomc  roiwid. 

2.  Cold  exprwucd  cwtor  oil  is  alma»l  cokiurleM  and  of  * 
dight  fatty,  doying  odour  and  flavour ;  it  in  more  riicid  that. 


CASTOREUM— Sec  Catlor. 
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mty  other  oil,  ud  is  eulubk  In  all  proportiottf  ii)  l>igl>lj' 
I'cctilicd  dUohol. 

3.  Formerlj"  cuMot  iwl  was  very  often  a(1uli«rat«d  with 
fixed  oils ;  tliiii  frauit,  buvrpvi-r,  owing  to  the  cheapne^  of  the 
article  must  uuw  bu  very  luiv,  at  any  rate  it  can- be  raadily 
detected.  Tor  M  fixed  oils,  beiuj;  insoluble  in  pure  alcohol, 
wfaidi,  on  the  contrary,  rt^aOily  iliMolvee  castor  oil,  iIm 
Hiuount  of  the  tui|>urity  may  bv  at  oneo  eatliualed.  'i'hi«  is 
'lone  by  iKiuriuft  a  cc-rtoin  tguiuility  of  the  oil  to  be  examined, 
in  u  trrtuliiated  tube,  and  nddlng  six  or  eight  times  !lfl  volume 
of  jiui'e  highly  rectified  ulculiol,  Tlie  wholu  i»  then  to  be 
ifell  shaken  uud  afterwHidg  kft  at  resit.  The  itlcoliol,  having 
didoolvi'd  the  ciuitur  oil,  Itiaves  ibv  fixed  oil  untoucli«d,  and  its 
'luuuiity  nuty  at  diici>  bit  etitininl<,-d  by  thu  divUloiia  of  the 
grAiluBtc»!  lube.  It  is  absolutely  necoiiiary  that  the  alcohol 
f-mploycd  should  be  highly  rectified,  it«  gravity  »hoidd  not 
be  more  than  0.828. 

4.  WliCD  cauitor  ml  has  been  obtained  by  prcviouoly  boiliBi; 
tlu  Kccda  in  water,  instead  of  bdng  almost  cnlonrli'M,  it  ho* 
n  hrowniah  colour,  which,  however,  i»  the  com  with  tliat 
which  hoi  become  rancid,  no  matter  liow  obtained.  Thn 
rancidity  can  be  nsnov<yt,  it  i»  said,  by  adding  a  liltk*  cnuiitic 
RWgnflMa,  and  boiling  for  about  a  quarter  of  an  hoar  with 
watcx. 


C  A  T  E  C  U  U. 
TEAHA  JAPOMCA.    CUTC1I. 


1.  Catechu  Is  an  extract  prcparMl  in  varion*  partH  of  India 
Dnd  JlnlalMr,  by  )it9|iixMiling  an  aijneaus  decoction  of  the 
fruit5  and  wood  of  the  actiria  rattehu  and  ttnearia  (lambir. 

2.  The  caiochu  of  BomAay,  or  Bomhn;/  culeh,  \a  in  tquorc 
of  two  or  tliree  ounces  ircighi,  of  a  reddish  brown 
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colotir,  briltlo,  of  It  unilorra  texture,  iui<l  of  n  shiaiD^  and 
uneTen  fracture,  sp.  gr.  1.39.    It  coBeiats  of— 


Tannin 

ftS 

Extractive  matter    . 

34 

Mudlnffe 

7 

Impurities 

7 

100 

3.  Bengal  cairehu,  or  cuieh,  in  \a  roan<l  and  flat  lump*, 
weighing  from  three  to  four  ounoc»,  of  «  ru«tjr  oolonr  out- 
nd«.  and  of  a  dark  browa  colour  internally,  more  compact 
Uuui  the  otlicr  varieties  It  contain*  rcgdablc  detritus ; 
ita  Cracture  is  dull,  and  its  specillc  gravity  isl.SS.  It  o»n- 
sists  of — 


Tuinin 

40.S 

Eitractivo  matUr    . 
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Mudlage                 . 

7.0 

ImpiuiUM 

7* 

100.0 

4.  Malabar  evteh  U  also  iu  amorphous  masMS,  of  a  rusty 
colour  oulfiidf',  nnd  intcrnnlly  of  a  dull,  dark  brown  colour, 
britllu  and  grilty,  and  covered  with  Icavea.  Its  specific  gra- 
vity ia  1.10.     Itcon^Btaof— 


Tannin 
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BstractiT*  matter    . 

OM 

MaoUaga 

8Xt 

lapuritiM  ood  aond 

6.3 

100.0 

5.  CoUictiti  ia  often  adulterHl«d  by  an  admixture  of  varioa^ 
other  ulringcni  cxiractf,  or  by  the  iiicurporolion  of  sand, 
flag,  oehre,  and  otlwr  inipuritie*.  When,  however,  other 
rxlracia  have  been  mtii-d  with  it,  tbc  catcehu  ha*  a  dark, 
aliDOCt  Mock  colour,  and  o  sinning  appconuicc,  and  it  aoiue 
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tiinca  f«el«  gludnou  or  cUmtny.  Aloreorer,  tUe  Davour,  {n> 
fltoad  of  being  BStriDg«nt,  iiml  tlmo  sw<'i.-t  and  «grc«abte,  ia 
astringi^nt  and  bitter.  A.i  cut-vliu  in  entin-lj-  soluble,  botJi 
in  alcohol  and  in  watt-r  ;  the  impurilivx,  the  conil,  tu:.,  m^j 
tliud  be  rciuUlj  aepanied. 

0.  Tlier«  ia  another  spccJM  of  cntechu  which  is  manufac- 
tured in  ladia,  and  which  coinc«  into  this  rountiy,  in  the 
■linpu  of  i-ubic  maane^,  about  one  inch  in  aUEcv  exteniaUy  of 
the  colour  i)f  catuchu,  Ihougli  somewhat  of  a  lighter  fane,  but 
internally,  of  n  drab  or  grti-oisb  yellow  colour,  with  a  duU, 
gnnuhir  fracture  It  conlniiis  a  vvry  large  pntportion  of 
iitai\:h,  which  may  bo  nrpamtcH  by  treating  it  ^ucocfvlTuly 
with  water  and  with  alcoboL  TlitH  spoHcs  of  cateuhu  CUU' 
not  GTid«nlly  he  miHtakoii  fur  the  gi-nuine  articli?,  iVom  irhich 
it  differs  in  shape,  in  colour.  Hint,  and  ta»te  ;  but  samples 
hare  ooate  under  the  ■.•xntninntion  of  the  author,  which  luwl 
undergone  a  ec-rtain  roaxiing  and  iit<-aniiiig  prores*,  which 
had  most  mali-nnlly  altered  that  appearance,  and  rendered  it 
nnguUrly  like  gt^outne  euich  ;  the  substance,  after  the  above 
treatment,  in  almmt  entirely  soluble  in  water,  the  starch 
having  bee-n  mnverted  into  gum  by  the  heat  to  which  it  has 
boon  submilt«d.  In  ordi-r  to  detect  this  fraud,  the  propor- 
tion of  tunniu  cotiloiiied  in  the  ituHpecled  Mm|ile  »liouId  be 
dMemiiBed  a*  follows  : — 

7.  The  catochu  under  examination  must  be  llrat  r«<]aoed 
to  powder,  put  inti>BWver<H)  veMeJ,  tre«ted  therein  bylwiling 
water,  and  the  ■ulutitm  thus  obl^u«d,  being  filtered  through 
a  piece  of  linen,  sulphuric  acid  sliould  be  poured  in  the  flt- 
vnui,  until  it  c«aj>cs  to  produce  a  preeipiiate.  The  pre- 
dfutate  thus  formed  luust  now  be  woiihcd  with  ucidUiud 
waler,  aiul  then  diMolved  in  boiling  water.  On  cooling, 
a  yellowish  bnmii  extractive  matt«-r  falls  down,  whkh 
is  til  be  seporatnd  by  tillering.  The  liquor  HtUTcd  tlicre- 
ttota  baa  a  reddlili  colour,  and  pulvcri/i-d  earboitate  of  lead 
ia  added  Ihcrcio,   until   tU  the  sulphuric  acid  Id   thrown 


cavknkk  pepper. 

(tonii  iu>  Rtilphsic  of  barjM  ;  tho  carl>onate  nt'  letul  ntist  br 
■ddcd  (o  long  aa  a  precipitate  or  turbidne«8  is  produced. 
Blirnu);  the  whole  well.  Tlie  liquor  is  then  tillered,  and  tW 
Ullrate  beiof;  vvn])aral«d-iH  cvh-mo,  the  pure  tuimin  l-i  kit  in 
th(i  t'omi  oi'  u  ypllow  trunsjiMrvnt  nio.ts,  riTiulily  Holubli-  in 
water  ani!  in  aWhol,  wLi<rh  iniiy  tlioti  In-  w«t|(tii-d. 

K.  A  mora  eosjr  inctliod  of  MCt-rtnining  iln-  ntnount  of 
liuuiiu  contaiiMKi  in  the  catechu  under  ex  ami  nation,  cans!*!* 
in  tmting  its  solution  in  water  by  a  solution  of  gelatine  ; 
tbi»  produces  a  precipitate,  whiolt,  being  washed  and  dried 
at  a  f^Ktatii  lieot  until  ii  ceases  to  lose  wd);ht,  indientes  the 
quantity  of  taimiD.  100  grains  of  tiMt  dry  |»VDipila(e  con- 
tains 40  graliM  of  tannin. 


CAYENNE  PEI'l'EIl. 
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1.  Genuine  Ca^eone  pepper  in  made  by  puJverixiiif  thr 
pods  of  the  capiietim  or  Gmiw  prpjwr,  Cayenne  pepper 
eonioiiis  a  while,  shining.  nscreoUA.  very  acrid  ■ubstancci  to 
which  the  name  of  capticine  has  been  given  ;  it  ia  an 
akoloid,  prvlty  i«>tubli-  in  wulvr  ;  it  contains,  bcsiiles,  a  rc3 
colouring  matter,  n  little  niiiMiol  oiutltir,  mucilage,  nilrale  at 
potoeki  and  oUier  salti'.  The  mrtive  principles  of  Cayenne 
pepper  an  aolubic  in  water,  in  uIl-oIioI,  and  In  eilicr, 

S.  Ca{MnDe  pepper  is  of^cD  ndulcrraled  with  mnmnii  mU, 
finely  pulverized  brick  tbai,  and,  it  is  Mi<l,  erco  with  ru/ 
ffad! 

3.  Thew-  frttiKb  may  be  readily  detected  by  treating  a  por* 
tiao  of  iIm!  Kuinplv  wilb  jmre  iviiter.  Altering,  and  testing  the 
filtrate  with  aolution  of  nitrate  of  ailrer  If  a  white  curdy 
prcclpitDlc,  or  only  a  white  lurbidnCHS  appears,  completely 
and  bnmediatcly  soluble  in  ammonia,  and  reprecipilated  by 
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an  vxecM  of  nitric  acid,  it  is  cLloride  of  sihpT,  and  it  in- 
dtcat«s  that  ehlofide  of'  loilium  (common  Hill)  is  prcMDi. 
Tlie  precipitated  cliluHile  of  silver  is  washed,  dried,  tVised, 
iukI  weagtiML  144  of  chluriile  of  silver  repmeot  60  grains 
uT  common  italt. 

4>  The  quantity  of  cvmmoit  tail  muy  al»o  bv  ancertaincd 
Iqr  nieaiis  of  a  tcMt  solulion  of  nitmtir  of  tiilvcr,  ac  d«- 
scribed  in  the  asMjr  of  River,  U>  which  urticlo  the  reader  ia 
referrei!. 

5.  TIte  portion  of  the  Cayenne  pepper  ivhich  rcmMocd  in 
HU  insoluble  State  aflor  treatment  with  water,  should  now 
be  treated  by  acetic,  or  by  nitric  acid,  and  the  whole  Ihrowit 
on  a  niter.  A  current  of  sulphuretted  bydro^t^n  muHt  now 
lie  {Misiwd  through  the  filtrate  :  and  if  thi*  pruducc«  a  block 
precipitate,  it  is  nulphurct  uf  lead,  and  uf  coutue  rtd  ttad  waa 
prcMnt.  Or  in»lead  of  a  current  uf  nulpbnrettod  bydrngen, 
an  ezocw  of  diluto  aulptmric  acid,  mixed  with  alcohol, 
may  bo  poured  in  the  nlxire  fillraCc,  which  will  produce  a 
white  precipitate  of  sulphate  of  lend,  which  being  colh^ted 
on  a  Alter  and  heated  until  the  oxeees  of  sulphuric  acid  i:i 
expelled,  may  then  be  weighed.  144  of  sulphate  of  te«d 
represent  104  of  lead. 

6.  The  preMOOe  of  brick  dust,  ochre,  &c,  may  lie  ascer- 
tained by  incinerating  the  jHirlion  wliich  could  not  be  dis- 
solved by  the  acid  ;  tlie  above  inurgantc  impurities  will,  of 
eours«,  be  lell  behind. 

Cayeaite  pep|>er  should  be  bimit  under  the  hood  of  a 
diiinnoy,  or  in  the  open  air,  for  the  fiunea  of  the  oily  and 
acrid  rc«in  which  it  contains,  are  exceedingly  irrila6iig,  and 
induee  violent  oougliing. 


CEMENTS  (UYURAULIC).— See  Lime. 
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CHEESE. 

1.  CheeM  is  mAnnfitclured  from  milk,  bj  separBting  lli« 
card  frgm  I  he  whc/,  uid  subjecting  it  (the  curd)  to 
preMure. 

2.  TUerc  are,  as  everybody  knows,  a  great  variety  of 
ohMBta  which  need  not  be  enumeralctl  here :  and,  iodepeO' 
deotly  of  the  lulditiouB  whicb  are  frequenly  madu  tu  this 
curd  to  tiDi>urt  the  ilcaired  colour,  chene*  arc  xomi-timva  rcn- 
dcr«i]  umvliolenonie,  or  ]>ui90iiuus  by  u  pixuHur  kind  of 
putrrbdion  whicb  tak«  pliuw  uDdi:r  ci^rliiin  circuai^tuacw. 
In  England  cImcm  u  coluun-d  with  Spuoi^h  iitinutto.  Mr. 
AcciiRi  stales  that  scTcral  iiii^Uiiiccj  ruiai;  undi-T  bii  notice  in 
which  OttHioestcr  chocflu  bad  Uwn  contjtEuiimtcd  by  led  b-ad, 
and  had  caused  ierigas  accidonta.  And,  more  lately,  serious 
accidents  having  been  investigated,  in  which  tfel  Itait  was 
found  ill  the  cheese  exnmiued,  and  tlic  ealitig  of  which  bad 
boen  iHwluciivt:  of  wore  or  lew  wvcrn  illiieiM,  the  j>oi»on  was 
traced  to  an  ndnltt-rnlion  of  tbo  annatto  cmployrd  t»  colour 
the  checM.  Tlw  following  caSQ  was  first  publiKbcil  by 
Mr.  J.  \V.  Wright,  of  Cambridge  in  the  Itcpository  of 
Am:— 


^ 


"As  a  KtrSlciog  example  of  th«  extent  to  which  adulterated 
article*  of  food  may  be  uncODfdoaily  diffused,  and  of  the 
eouiequcRt  iliOicultj  of  detecting  the  real  fabricuton  of  theio, 
it  may  not  be  uninteresting  to  relate  the  Tarious  steps  by 
which  the  fraud  of  a  poisonous  adulteration  of  cheese  was 
traced  to  its  source. 

"Several  instanees  are  on  record  that  Gh>uce!«tc-r  and  other 
cbetMfl  liave  bc«n  found  eonlaminatcd  with  n-d  lead,  and  that 
thia  contamination  bu  producisl  serious  oonscqueiii-cH.  In  ihi^ 
inalancc  now  atludixl  to,  and  prubably  in  all  other  coses,  tho 
deletwious  effect  had  been  caused  ignoraotly,  by  the  adul* 
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teration  of  Iho  anoatto  «iiiployM]  fcor  colouring  tlie  i^wew. 
This  Atibstances  in  ili*  inBtanco  1  relal*,  was  found  lo  contain 
u  )>firlii>»  of  red  Imd,  a  ape(?l«s  of  adulterutiun  nliicli  sub- 
!(e<iui-nt  <!X]i(*riincnt3  liuvc  shown  to  be  hy  no  mcnnK  iinooni- 
moo.  Iti-fon-  I  finM^rd  furlher  lo  tracn  thifi  frntid  to  tin 
KOiircp,  t  lOinll  brii-fly  rvbte  thp  rirtrumiitaiicc  vrbicli  gave 
ri«)  lo  it»  ilcti-clion. 

"A  gt^iiUcman,  «rli»  biul  occnxion  lo  rceid«  for  eome  tinte 
in  a  city  in  thr  west  ttf  Eiielaml,  wan  one  night  •pIbmI  with 
a  di'trewng,  but  indcscribabUr,  |>ain  in  the  region  of  tlte 
abdomen  «nd  of  the  stomach,  acconipanicd  with  a  foeling  of 
teiiaton  which  occasioned  utiah  reatleMneaa,  anxiety,  and  rc- 
pugnam^  to  food.  lie  bognn  to  apprdicm!  the  luvr**  of  an 
inflammatory  disorder,  but  ia  tweuty>four  Ivours  llic  syniplums 
entirely  stub^idt'd- 

"  In  four  day*  afterwanl*  he  expwiMiced  an  aUack  pre- 
ciwtly  oimilar,  and  iip  lb<!n  T\-coll«cted  tliat  linving,  on  botli 
ocwnonK,  arrived  from  the  oouiilry  late  in  the  evenlni;,  li« 
hwl  otdcml  a  plate  of  tmutted  Glouc«tt1er  elioeiw,  of  trbieh  Itfi 
bad  par1al(l^n  heartily,  n  AMi  whieli,  wh«n  at  home,  regularly 
•erred  liim  for  supper.  lie  allribiiled  bin  illncju  to  tlM 
cheMe.  Tlte  ctrGiini9tanc«  wm  mentioned  to  the  niintn^  of 
the  ion,  who  eTpreosed  gr«at  surpriae,  m  tbo  cheew  in 
question  wait  not  piirchaud  iVom  a  country  dealer,  but  fVoa 
a  highly  rcnpcclable  ^liop  in  Lomlon.  lie,  tlierel'orp,  ancribed 
the  before^ mentioned  offecta  lo  some  peculiarity  in  bin  conMi- 
tution.  A  few  days  after  he  partook  of  the  Mime  dioese,  and 
he  lutd  sc-arrcly  retired  to  r«8t,  when  a  moet  violent  cboUc 
wised  him,  tvliich  lasted  ilie  wliote  night  and  part  of  the  en- 
miog  d«y.  The  cook  woa  now  direeled  benceforlb  not  to 
serre  up  any  toasted  obeene,  and  lie  never  again  ex|>eri<:DC«d 
those  di!itn-:^!<ini;  symptoms. 

"Whilst  (hi.i  matter  w»e  a  mibject  of  eoiiror^ation  in  the 
lionae,  a  tervant-niaid  nwnticmed  that  a  kitten  had  been  vio- 
lently nick  after  luTiug  eaten  tlw;  rind  col  off  froin  the  cbeeoe 
pn-pared  for  the  (jentlenuui's  supper.     'Vba  landlady,  in  con- 
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seqiKiioc  or  tkli  ■lattraent,  ordered  tlw  cbecs^  to  be  eumined 
by  a  cbemiM  in  ili«  vicinity,  who  rettimeil  for  aotiwei'  that 
the  i.-lM.-wtc  wM  coiilumitiutcal  with  U«d  I  So  uiiexfiocted  ui 
onuwcr  ■m:«tnl  genernl  nirention,  an<l  loure  [inrliculATly  na 
chwcsu  h»d  bvtn  9>-rved  up  fur  .liberal  oth<*r 

"  Applies! ion  vrnf,  thwi-torv,  mmlo  by  Ihr  London  AetHvr 
to  Uk  famwr  wlio  niannfaolurvd  tlio  chr««c.  Ite  doclarcd 
lliftt  l)C  luid  boii^lit  the  nnnattg  of  a  tnercnntile  trsreller.  who 
tisd  supplied  hiiu  and  liis  noighbonrs  for  years  with  that  com- 
modity, without  giving  occuioo  to  a  s'uxuXr.  cowplaitit.  On 
auboequent  iiiquiriea  throngh  a  cin-uitouN  channel,  unD»> 
esKary  to  be  detailed  here  nt  leii^rlli,  on  tlit;  part  of  1h« 
nanufuirlurur  of  the  cheeiw,  it  wiu  found  that,  iw  the  mpplivii 
^TaniMtto  hiid  hi-on  dufoelive  uud  of  inferior  quality,  recounw 
had  been  had  to  the  expi-<lient  of  colouring;  the  conimoditj 
with  rcrmillion.  Kvcn  thi*  (I'lmixturn  onuld  not  hi?  oon- 
aidorgd  deleterioue.  But,  on  further  application  b^ing  ninde 
to  tbo  druggist  who  sold  the  arlicle,  the  nnan-er  wrs,  that  tbe 
vcrniiUian  bad  been  miie^l  willi  a  jiortion  of  red  Inid,  m  fre* 
i|ueutly  [ifMtiiied,  on  tbe  suppodtion  thnt  the  vrrmillinn 
wuuld  be  only  lurd  iv  a  pigmsnt  for  house-pointing.  Tbua 
tttc  ilniggiflt  sold  hie  venniUion,  in  the  regular  way  of  trad*^ 
■dolteralvd  with  red  lend  to  incroHSC  bis  proAt,  without  any 
aaaploion  of  il>e  uw  ti>  which  It  wouM  be  applied;  nnd  lbs 
purchover  who  adulicntted  tlie  uiuiatlo,  presuming  that  tba 
vitmiillion  wa«  genuine,  haii  nu  livailntion  in  heightcniti); 
tbti  colour  at'  hi*  tparimin  annatto  with  tluit  udjunct. 
TbUf^  tbrotigh  the  circuicoiu  and  diTeniBcd  operatioas  of 
mimmoroe,  a  portion  of  deadly  iioiaan  may  find  admitHinn 

Linto  1Im>  neeeaaariw  of  Ufey  i»  *  way  wlticb  can  attnnb  no 
i:rio)iiuility  tu  Uie  parties  tlirough  whcue  luwds  it  ha»  suc- 
ceiaireiy  ]HU««d. 
"Annatto  is  oiten  contaminated  with  red  lead,  or  a  mistnr« 
of  red  Icitit  and  oi-hiv,  ■»  that  any  chiMM  which  might  hare 
been  c<^oim^  by  *ueli  annatto  would  be  deoidedlf  poiaonyiu. 
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M.  Alilchcll  »ayii  ilint  lie  only  met  with  cliocso  tlinl  contiiin«'i3 
lend  on  on«  occa»im),  allbough  it  mny  be  ccim|iBra lively  com- 
moD,  a»  the  matter  with  irhicli  it  is  coloured  is  vcrjr  often 
adulterated  with  r^  lead." 

3.  Accordini^  to  Juleti  Gamier  snd  Ilaret,  in  an  article 
trnnj*!ntr<l  by  }Ir.  Mitohfl,  client  In  aomo  parts  of 
Auivr^ntf,  i*  nliio  ailultcrated  with  pnIat(H-ji  iHiilrd  u»<l 
niiuheii.  Thcrw  i»  nothing  in  thU  iidultttnitioii  thnt  iw 
Iismifiil  to  the  nnimat  economy  ;  it  i»  mvroly  a  iiim[ile  frond, 
and  i»,  moreover,  enaily  delected  by  boiling  the  »utipect«d 
cheesp  in  water,  and  treating  the  liquor,  when  eold,  with  so- 
lution of  iodine,  which  will  then  impart  the  eharacleristie  blue 
ooloor ;  indeed,  in  some  parts  of  Saxony,  potatoes  in  the 
above  state  arc  added  to  render  chc«»o  moro  nnlrilire. 

4.  B«d  leud  in  cheew^  is  detected  in  the  fame  manner  as 
via»  dencribed  in  the  article  ou  Illanc  Mange,  sec  page  90, 
5  41. 

5.  ChecM,  however,  i»,  under  ecrrtain  clreumaiances,  very 
tmwboleMme  even  when  it  liax  nut  bei'n  ndultented,  for 
it  apontoueuuiily  undergoes  cbnngei*  which  render  it  unfit 
for  on  article  of  food ;  indeed,  inn^t  ehcMn  hint  imdergniie  a 
slight  nlti;ralion  of  the  kind  I  now  allude  to,  and  it  iii,  I  ins- 
pect, owing  to  this  that  cheese  disagrees  with  so  many 
perMnR :  not  because  it  is  so  Mpecially  indif^siihle,  hut 
becaase  the  peculiar  matter  llie  cheese  contain^  in  il»  altered 
state  linn  much  man  action  on  itoino  than  on  other  persona. 

6.  The  following  com  may  not  be  uninteresting;  it  in  related 
by  Dr.  Polliu»,  and  ejctraded  from  Jnlce Gamier  and  Ilorcl's 
work  on  the  '  Fnlsidcntioos  of  food.'* 

"  Nine  persons  of  both  sexes  bcearae  exceedingly  iU  after 
having  partaken  of  some  strong  cheese  i  they  were  seised 
with  lUatreasing  poina  in  the  re|;ion  of  the  heart  and  e]nga$- 
truni,  after  wMdi  tUe  sytnptoiu*  cxtcii<l<s]  over  the  whole  of 
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tfae  ftbdoiiKn.  Yiolctnt  vomitingN  in  romc,  trea  of  blood, 
•upcrvenci) ;  ibeii  an  nliunilnnt  ilinrrbflca  uid  seven  cnnpa 
in  tlic  joint*.  Motijr  wen?  nllnckc<l  wiili  a  shivering,  which 
extcnd*id  nil  ovvr  tli«  bod;-,  attrrnalcl}-  liol  Hnd  col<l,  llio  ex- 
trctnitics  icc>c<>l<) ;  ptil»u  »iuall,  frvquoiit,  nnd  eliglilly  banl ; 
Abdomen  tense  nnil  very  tender  -,  or,  on  the  otlier  bAod,  muob 
contraclcd,  All  tbc  palienis  irere  troubled  with  Tertigo* 
luulude.  Biixivty,  Mid  tbiral. 

*'  Under  tbu  iufluence  of  suitable  treutnicnl,  the  {mlidctN 
nicovered  their  health  in  a  apace  of  tiuiu  riu-ying  Irimi  right 
I A  twenty 'four  bours. 

"11i«  ciuaniity  of  cheew  oonsumed  bjr  each  individual 
varied  from  iih  lo  J  ounce.  Th«  ehe«ge  had  beeii  prepiired 
in  tli«  ordinary  maDoer.  It  wns  soti,  and  of  a  unilorm 
dulliiih- white  colour,  and  some  portions  in  their  sulutancc 
had  a  dcpvr  tint  and  a  finni-r  conaitiii-ncp  than  (itli<rrs;  lliey 
exlialed  a  peculiar,  diMtgrvcabJe  odour,  and  tlieir  tn<te  waa 
aauaeous  and  acid  {  and  lastly,  n<-ither  miti^s,  mouldincM,  or 
other  cryptogenic  production  eould  be  delected. 

"By  boiling  the  choMC  witli  wutcr,  the  disagreeable  ^mell 
became  stronger,  and  the  docoction,  filtered  and  tiliglilly  eoii- 
centratcd  by  cTaponitioB,  became  milky,  and  had  an  acid 
reaclioa.  T1i«  cbceaoy  by  digeution  with  weak  nitric  acid, 
flimbbed  a  yetlowi&li  liquid.  Dr.  PuUiua  states  thul  the 
poiwoous  dTccIa  produced  by  the  cheese  can  be  owing  to 
itivlhing  clw  btit  an  acid  eiLieate  of  aramooin,(?)  and  loan 
avidiCcd  lilt.  Hi;  iwulated  tliuc  two  budiuf,  iiikI  prepared 
(Mlb  with  them  with  bread  crumb*,  and  gave  lli<iin  to  mice^ 
aod  one  which  had  token  the  jnll  ooataining  the  fat  was  tclzed 
with  violeut  tremUinga. 

"AcoordiDg  lo  Dr.  Bmch,  cheew  cao  become  potsonoua 
BtMkr  various  drcumslaiices,  and  this  poUODOiia  action  iq  not 
tbc  muik:  with  all  pensuns,  as  I  have  already  stated.  Mr. 
WoKtrunib  jklaces  tlie  poisoiMMia  priodple  of  ehecde  under  the 
ttarcotico-acid  claw.  Sertuorncr,  on  analysing  thu  article  of 
food,  showed  that  it  could  und^i^go  a  chemical  decoin)>oi<ition 
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givui^  ri«c  to  nn  cwcintialtj  poisoDous  ]>rinc!i>le  i  nni  Julia 
do  Fontcnclle  nnd  ^Vitliog  lliougl>t  ibiil  Fli«c«e,  in  Ito  dtcn- 
tion,  became  iin)i4n'){iiA(cd  wilh  bydrocirunic  (imiarie)  Mid, 
iiitd  tliat  it  WW  ovring  to  lliia  aubntanL-c  t!iut  rcrliiin  chfx*r* 
owc4  iheir  |)oi>oiiou>  eflecu." 


n 


CHICORY.— See  Offf'tr. 


CHILI  SALTPETBR— Soc  A^tre  {Ctitie.) 


CHLORATE    OF    POTASH. 

OXYUURIATE  OF  POTASH. 

I.  The  cbtonih;  of  |V)(a#h  met  with  in  coirnnvrce  is 
gencnlly  pure  Swnrtinir*.  Iioworer,  it  in  contiuninivted  by 
chloride  of  potHHum.  When  j>urc  it  has  n  cooling,  auBtere 
flavour,  and  its  nqneotu  golution  ia  not  rcndcrcil  turbid  by 
nltntu  of  Milvrr ;  it  is  in  the  form  of  tint  cry^toLi  of  ■ 
DMraiu*  npp^nrMwc. 

S.  Tlie  nolution  of  pum  chtoral«  of  potanli  i»  not  rendered 
turbid  by  ttiimto  c/eilvirr.  but  if  it  conlniiui  any  cltloride  of 
potaBsiuRi,  tluit  rc-«gent  iniincdiatiJjr  produciM  n  precipitate 
of  eUoride  of  stlrer,  soluble  in  ammoHiO' 

3.  For  tho  piirpom  of  determining  tlic  <]uiintit7  of 
eMoritit  of  potiuatHim  coBlaiiKd  in  the  rhlorali:  under  ex- 
aniiuiitioa,  the  t«8l-w>lutioD  of  nitrate  of  hIvit  nMvtioned 
ill  ihu  article  on  the  iwMy  of&ilf  er  majr  b«  very  conTenientlj 
rmpli^red.  A  given  weight,  IOUgrain§  for  laampl^  of  tbe 
cblofute  shonld  be  tUseolTed  in  an  ad«(|uat«  quantity  «f  wnt^r, 
ud  tiM  teot-aolution  of  nilnile  of  »ilveT  is  poiirctl  fm«n  nn 
alkalimMer  into  the  solnlioo  of  the  chlorate,  nhaliiiip;  or  rtirring 
it  W«ll  after  each  addition  of  nitrnle  of  ailvpr  ;  ilie  ofwralor 
aiops  when  thtj  la»i  drop  of  the  eulution  of  nitnte  of  ulnr 
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faik  ill  [iroc1ti«iiig  a  preci]nla(c.  Tlll^  ntimlier  of  diviHionH 
Binplo^ed  iodicittes  llie  i|uiuiiily  of  diloriiiu,  niiil  canMoiuenUy 
of  okkwide  of  ]>otniuiiui)i.  3(>  of  clilorinc  rcpn^ml  76  of 
chlorMe  of  jHiiiLtaiuni. 

-4.  Wlien  chlorate  of  poUub  Is  eantaininat«i]  by  ehloruh  qf' 
poloMtium,  the  bent  vrajr  uf  purifying  it  cookuxta  tiiingtly  in 
dittolviiif;  it  ill  Intiliiig  iVAtvr.  On  cnoling,  tli«  vhlorntv  of 
poU«li  cTy^tnUiicA.  wliilnt  lite  cliloridt-  of  potitvtium  being 
Buch  more  colubit;  remiuiia  dii>solTi!d  iu  the  inolhrr  w«l4.T. 


CULOKWE  OF  AMMONIUM— See  Sat  Amataae, 


CHLORIDE  OF  BARIUM. 


JlfRlATE  OF  BARVTES. 


I.  Chloride  of  barium  ia  scMom  impure,  yet  it  w  wntiotinws 

eantainiiiated  by  cbtorult  (^strontium,  or  by  nitrate  ofttron- 

<ta,  or  by  ptrrbforide  of  iron,  in  which  caw  It  ha^  a  yellow 

tti^  1  il  is  aUo  ociasiuuiilty  coutanunnted   by  rhloriite  of 

ealtium. 

3.  Pure  diloriile  of  barium  ci^Htalllies  in  foar^dcd,  fltt, 

I        tniidpareiit  prinmH,  which  decrepitnte  when  hcntnl,  «nd  are 

^m  tiol  altHivd  by  i'X|)osiin' ;  lliey  Iinve  a  very  bittrr,  pung«nt( 

^^  Kltd  DAUweou.i  ttavour  ;  (heir  upeddo  gravity  is  2.83S. 

3.  The  jiTLiMMic:!!  of  sinmtia  Is  delec-tod  by  digmting  a  por- 
)       tion  of  th«  Mdt  in  alcohol  ami  mfliiinitiK  K  >n  which  case  the 

•  alooluil  will  tlivR  burn  with  a  churacioristu:  red  flame. 
4.  Thi!  proenci;  of  perekhride  of  ir\m  is  indicated  by  the 
fihid  pm-ijnt.iti'  prtidiici.<d  by  tcatiug  the  Kilutlon  of  the  wdt 
with  fcmH'ynntirct  of  ptitaMiuin. 
^b     5.  Tb«  prcMMicG  of  ftilitriiie  ofeaieium  is  r«cognixed  Itnt, 
^^wnoiti'  IIm!  Halt  lit  tli«rvby  rendered  dclii|n<*wiil  i   ami  by 
treating  it  with  pure  fir  absolute  aluohol,  th«  uliJoride  of 
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Cftlciuminiliieolved,  1>iil  tlic  chlori<lc  of  liariiim  is  untouched. 
TIm)  whole  I)  tlien  tliroivn  on  h  Alter  in  order  to  >>i>])arn(e  lUe 
clilorid«  ofboriuin,  tlxi  filtnilc  wliidi  contninii  t1i<'  clilurlde  of 
calduiD  lA  evniiorated  to  drjrneiw  at  k  gvntln  tn-nt ;  nitne  aeid 
i*  lliCD  nddeil,  and  thu  liquor  mn^  now  1>c  li^Mi^d  fi>r  lime 
dther  by  a  mixture  of  sulphuric  ncid  aud  alcohol,  which 
will  produce  a  precipitate  of  «ulplinia  of  lime  insoluble  in 
oqucooa  olcoliol  ;  or  iil^cr  linving  neutralised  th«  li<]U<ir  hy 
HiniDonia,  th^  addition  of  oxalic  acid  produces  a  prccipitatr 
of  oxalate  of  lime. 

6  The  solution  of  pur«  chloride  of  barium  in  dittillod 
wat«r  8lii>uM  be  perfccllf  clear  and  limpid,  i(  sliould  not  be 
acted  upon  or  itmdercd  turbid  hy  aninioniA,  by  hydroaulphu- 
ret  of  omnionio,  nor  by  Kiilphurctted  hydrogen.  . 

7.  The  addition  of  (Sulphuric  ncid  s-lioitld  precipitate  every 
Aicd  particle  tVom  it,  to  that  nfltr  separating  the  sulphate 
of  barytutlius  produced,  by  IllleriDg,  the  filtrate  being  erajM- 
rated  id  a  |>latiuum  crucible  should  Di>t  learc  tbe  sligbtwt 
reridaum* 


CHLORIDE  OF  LIME. 

IIYPOCHLOHITE  OF  LIME.    BLEACHINa  POWDEEt. 

St*  OltJMMiyy. 


CIILORIDE  OF  SODIUM. 

COMMON  SALT.    Ml-KIATK  OF  SODA. 

I,  ComiBOn  salt  not  beto);  subject  in  tliiit  (xtuntry  to  any 
fiscal  tax,  is  exceedingly  cl>ea]>,  abd  accordingly  ii  not  adul- 
tcnled,  at  least  to  any  extent,  the  price  of  tlie  article  itwir 
being  as  low,  or  nearly  so,  as  that  of  tbe  i»ulMtaaceu  wlueb 
□light  be  eoipluyed  for  this  culpable  purpose. 


CHLORIDR  OP  SnuiUU. 

2.  rommon  ta\U  lMw«vcr,  i«  olYen  mixed  with  valtr  in 
order  to  augment  its  weifjiil,  fiomelimw  aUo  it  contains  svt- 
piMte  or  Httrtite  of  lime  or  o^  mq^Heiui,  or  tlie  chloriden  of 
thete  htat*. 

3.  In  tbe  vuuiitrieH  where  a  tax  id  put  on  tbu  iiiMumodity, 
th«  adnlteratiD);  «uli«tivncea  eniployol,  besides  tlioMt  nbove 
nanMl,  are  tulplmle  t^toda,  alum,  eartA^  matter,  ftc  ThiMC 
impuritivK  n»y  be  Jctecleil  ua  loUowa  : — 

4.  WliCD  Hult  hm  been  moi^teued  witb  wutrr  in  ordi^r  to 
■uglBenl  ila  weiitht,  ita  appearance  suflicieiitly  indicate*  Iho 
adolienition  ;  but  in  order  to  •k-lerinine  tlie  qntuitity  of  the 

Lwater,  it  is  neoesaory  to  weigh  a  certain  ijuatility  of  ih«  salt, 
|ii>r  example  1000  gnuoa,  previuualy  reduet-d  itilu  line  powder, 
nd  expow  it  in  a  ponwlaio  di«h  or  capsule  to  the  bent  of  « 
bath  until  ibe  weight  remains  conetanl.  The  low 
lleatea  the  quantity  of  water,  and  if  tliat  quiiiitily  exceedn 
tfitxa  6  to  H  per  cent,  it  is  due  eilhor  to  a  direct  admixture  of 
[water,  or  to  the  presence  of  deliquescent  salu. 

5.  Sutphate  of  lime  is  easily  detected  in  common  aalt  by 
Ella  insolnbiliiy  iit  ivater,  especially  if  alcohol  btr  iid<lcd.  The 
|'InMlubl«  nulpbute  of  lime  may  tben  he  collected  on  a  filtcr, 

wnnhrd  with  dilute  alcohol,  dried  luid  wdghud. 

S.  If  mlubU  nilphatrt  urc  prem-ii),  a  solution  of  chloride 

'of  bahum  will  at  once  |troducc  n  prcvipilnic  of  aulpbnte  of 
baryta.  For  cxamidc  :  in  ordrr  to  dt-tcct  the  pre«enc«,  and 
delMinino  the  nmount  of  ttttpiate  of  noita  in  common  twit, 

LdiMolm  1000  grains  of  the  salt  iimler  examination  in  diit- 
titk'd  watvr,  llller  the  liquor,  wash  the  filter,  and  add  to  tlie 
Hltratv  a  solution  of  chloride  of  barium,  until  a  precipitate 
ie  no  longer  prodac«(L     The  whole  is  tJien  left  al  real,  in 

.ortkr  to  allow  the  precipitated  Eiilpbntc  of  baryla  prtiduci-d 

rtowttlc.  'lliis  being  done,  the  clear  supcnialaiit  liquor  in 
decanted,  and  the  precipitate  is  collcdod  on  a  filler,  washed 
thereon  with  buiUng  waler,  dried,  ignited  in  a  platinum  cra- 

[  tsVtAa,  and  weijjhed.     I  IT  of  sulplwto  of  baryta  represent  40 
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of  sulphuric  Htd,  iin<l,  consoqucuil;-,  72  oT  nnh^rdmns  ful* 
pliate  of  soiU,  or  one  e(|uivalenl  of  nitjr  olbor  »iilp)i«tp. 

?.  But  Rs  eonuuou  salt  oft^n  conuina  naturally  a  amall 
qutuility  of  tulfJiale  qftoth,  wlijoli  however  doej>not  exceed 
ctrol.  in  ibr  iivi-riigf,  it  U  unlf  when  the  (luoiilil^' 
I  thiit  lUHVtint,  tlutt  I'raud  amy  he  »ii.'>i willed, 
any  toiubit  rarthif  taltn  lav  pri^ont,  a  nolultuii  of 
carbonate  «t'  w)i)a  pc>ur«l  in  tli«  voluliun  of  tlir  Milt  untlvr 
exHtninalinn,  will  pnidiK-r  a  prr^ipitalc,  llie  anionnt  of  nliirli 
may  bo  dotcrmiDed  by  wcigkiiig,  alW*  prerioualj  vrashing 
and  drying  It. 

9.  If  ili«  anil  under  euunination  oonlaiii^  any  earAomoe, 
fta  prewnrc  inuv  bit  imiuediately  detected  by  tli«  efibrvra- 
oenoe  which  i«  proiluwd  upon  [H>uriD|;>  an  acid  (dilute  muri- 
atic acid  for  rxumplc)  upon  a  portluu  of  (lii!  '<alt.  Tlie 
profMjrlian  of  the  cnrlmnjite  pneeni  nay  be  (l<--termiued  in 
the  mauncT  described  in  ibe  article  ou  alkalimcUy.  (Sen 
AIMa/imrtry.) 

10.  60  gruin^  of  pure  salt  ahould  be  exartly  precipitated 
hy  170  Krainn  of  nitrate  of  silver,  and  the  precipitate  no  |»^o- 
ducixl,  bctni;  vrashed,  dried,  sndcaretloUy  fiued,  aliuuld  weigh 
144  gmiiu. 

11.  Chloride  of  aodlutn  (Mumon  mit)  may  also  be  ana- 
lyzed by  DKMUia  of  tli«  alksUraeter,  with  n  t(-:*i-li<|ii(iT  of 
nitnto  of  silvt'r,  an  deaeribed  in  tlie  article  on  the  MMiy  of 
tli«  silver  id  ibir  wut  way.     (Sw  Sitvtr.) 


CH  1,0111  MKTRT. 


1.  Clilorbaetry  U  ibe  naiun  (riven  to  the  proe«w>«  cm-, 
ploytsl  for  ascTlalning  tlic  atrctigtb  or  comniercial  vatitc  of 
subtitanees  conlaiuiiti:;  ditorinc.  or  fVom  vrhit'h  chlorine  tnay  I 
be  produced.     Cbloridc  of  limc^  chloride  of  potash)  rbloridfl  ' 
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Ttodm  ind  die  orw  of  mogiw^iiL  arc  the  mwt  iniportnnt  of 

8.  Chloride  of  lime  (hrpoclilorilo  of  lime)  is  h  mixture  of 

Jkloritc  of  limr,  i7li]ori(l«  of  t^viuni,  aiid  bydralc  of  limo. 

CIO  +  Cal'l  +CaO,  HO.)     It  uaderf^oea  vn?  graai 

lomtion  bj  ezpos<iin>  to  tllI^  tiir,  nnd  iiwy  t&us  boeomc 

ilj  TalueLea8,,for  it  gradually  lni>i-fi  ohtoriiie,  und  be- 

I  ooBverted  into  carbunaie  of  lime.     'Y\m  diHrnonition 

I  DOBUDon  toull  otiivr  deoolouri/in;;  clilorides  irtiich  arc  like- 

I  deoompoacd  by  all  iiciiU,  evon  by  carbonic  acid. 

3.  llis  value  of  chtoridu  of  limo  driH^ntb  ■llagether  upoti 
lite  qujintity  of  chlmne  nrhirh  it  cont*in»,  nnd  whidi  may  be 

'  libcralcil.      for  tccliDJcal   purposes  tbitt  rslimation   i*  ox* 
jingly  impurtaut,  and  should  novor  be  nuglectvil  by  ttie 
bleicher. 

Estimation  Ay   .Sulphate  of  Indi^. 

4.  Tfae  process  contrived  by  Gay  Lumoc  is  grounded  u)wn 
tli«  |iowur  which  cblorioe  pOMeaoM  of  decolonridng  indigo. 
For  till*  ptiqiosr,  ■  tesl-litjuor  L«  prepared,  by  di»»olving  a 
known  iiuaiitily  of  dulplwte  of  indiifo  in  water,  and  pouriiif; 
iberdn,  drop  by  drop,  a  certain  quantity  of  the  tample  of 
obloride  of  lime  under  I'xiuniiMtiun,  pn!vi»us1y  dUmdved  in 
■  meMured  quantity  »f  urnter.  T\w  M>lution  of  clduride  of 
limi-  muit  be-  added,  drop  by  Att>\\  to  the  ndiiltate  of  indigo 
iMt-lMjuor,  until  the  lutler  tiirns  from  blue  to  yellow,  tlie 
Operator  taking  core  to  stir  tlie  mixture  without  inlemiption. 
Tbe  priiK-ipa]  objeeiion  to  this  melliod  of  chlorimelry  is,  that 

!llie  te*t-ti<)Ut>r  of  indigo  being  always  octeil  ujiou  by  Ughl, 
which  dostroya  a  portion  of  llie  indigo,  become*  altered  in 
ilw  (-otirae  of  tiue,  cvm  ihoagh  it  )ie  ke]>l  in  well-chMi-d 
bottles  and  In  the  dark,  and  ibun  cic-aiws  to  j-ivid  aeeurate  1 
reeullo. 


Ettimatum  bif  ArunioHt  Aeid. 
&.  Ilia  praoeM  generally  adopted  now  was  conirircd  oIm  by 
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M.GajLoMac;  itU  based  on  tbe  power  wbldtanenloua  ad<l 
(A»i  Oj)  baa  of  becoming  peroxydised,  timi  ia,  eunverUd  into 
■racnic  acid  ( Aa  Oi)  in  tlii;  [iredeitoe  of  cblorine  wad  of  wali;r. 
Tlii*  re-uciiiai  is  so  r»pid,  t!uit  if  orKniiic  »ubHljintrrj>  ca. 
capnbltt  of  bvitii;  decolourixcd  hj  tliu  union  of  (!hl»rin(!  nrv 
present  wliiUt  it  is  taking  place,  the  ctilcwir  is  not  ilratroyed 
so  loDg  at  *ny  p{iri)uu  of  Briteniiius  acid  remains  unconverted 
into  ancnic  acid  i  but  aa  soon  ait  the  last  portion  of  the 
arseniotw  itdd  Itas  been  tbus  peroxydix«i],  tlie  liquor  bv 
oomes  instaotlj  decoluurized,  whicli  |iiienom«noiu  at  once  indi- 
catr«  tliat  llic  <-x  peri  men  t  is  at  on  vod. 

6.  Thifl  reliction  may  be  repn-jxtntcd  by  tfae  lollowing 
equation  :— 

Aa,  O,  +  8  a  +  2  HO  = 
A*,  0,  +  2  a  H 


That  it  lo  Kay,  one  (Hiuivnlent  of  arseniou^  acid  (As,  0^)  in 
proMnce  of  two  equivalents  of  clilorioe  (2  CI)  and  of  two 
cquival«n(a  of  woier  (2  HO)  produce  one  equivnient  of 
aneiiic  add  (As,  U,)  and  two  e(|uivalenta  of  tiydrocltluric 
Hcid  <2  CIU). 

7.  Taking  tlio  equivalent  of  anH'tiion*  add  ^  100,  and  tiiat 
of  chJorine  =  36,  it  is  eTident  that  10(>  grains  of  arscnioiix 
acid  will  thercforo  «orr««poind  to  72  of  tblorinc  (36  X  ^ 
=  72). 

8.  I)l8h>1v«  iherefoTQ  100  grains  of  pure  arsenioits  ncid 
in  about  4  fluid  ounoes  of  pure  luuriallc  acid,  free  from 
Bulpliuroiu  acid,  and  dilute  ili«!  imluiion  witb  water  until  on 
being  poaml  into  a  10,000  t;r)iion<meii.«urv!>gIuM-i  f;rndiiaied.  It 
occupica  titc  volume  of  7000  grainifineaxure  nuirlccd  on  tbai 
glaas.  Tliis  being  done,  it  is  denr  ibat  each  1000  gniint- 
neaaure  of  lliat  liquor  will  oonlain  nearly  H,-29  grains  of 
anenioiis  ncid,  coi-re^-pmidiiig  to  10  grains  of  chlorine.  Tbia 
should  be  liiboilcd  arMmiuUH  aL'id  test-liquor. 

9.  Haviii£  thus  prepared  a  slock  of  ars«niouB  acitl  le»l- 
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rii(|iM>r,  vrvigli  oifT  100  griun,'*  fmm  n  fair  avi-rage  <ram|>U-  of 
rthe  r.Ulvritk  »t  Uuns  to  be  rxiimini,-tl,  mid  ulVr  tritiir«ling 
tlKin  lirst  willi  a  little  water  in  n  gliu«*  morfau-,  nnd  th«n 
•ddiog  iai>ro  wst«r,  pour  the  whnh  into  n  HiwIc,  nr  glaM 
^Teasel,  capable  of  holding  2000  grains-nicasurr,  nnd  mnrk>-d 
with  K  acratcli  at  that  point.  The  mortar  in  which  thi-. 
«lilori4e  of  Ut»«  hiu  boeii  triturated,  nioit  be  rinced  with 
'  more  w»t(^r,  and  the  riodugH  puurcil  inti>  the  20U0  ;;raiiia- 
iiH:wiMrc!  gUuu  remel  ju;it  invnlioiied,  until  the  whole  of  Hitr 
:J000  graiiu-tiirjuiun-  mn  filled  up  to  the  scratch,  nw;  wIioIk 
iDuet  now  be  well  »hiilci-n,  in  ord<?r  to  obtain  a  uniformlj- 
tarbiil  wliitiaB,  and  halTof  il  {namely,  1000  graiiiG-measurc) 
is  traDsfcrTcd  to  an  alkalimeter,  which  therefore  wiU  thus 
be  filW  up  to  O*.  and  will  contain  &0  grains  of  the  chlorido 
of  Uinr  under  cxanunation  :  and  m  l\w  1000  gndos-meastire 
of  ibe  alkaliuMitrr  arc  difidcd  iitto  100  degrau,  enoU  degree 
or  division  will  tbcRforc  contain  0.5,  or  half  a  grain  oT 
clitorido  of  lime. 

10.  Pour  alw  1000  grains- measure  of  the  araenioUB  acid 
tci(t-lii|iior  into  a  somewhat  larj^e  I'liua-besker,  und  add  n  few 
<lro{wof  toJutioD  of  aulphate  of  indigo,  in  order  to  impart  a 
diatinct  blue  colour  to  it,  shake  the  gloM  »o  aa  to  give  a 
strcalar  moveaMnt  to  the  li<)ui[t,  and  wliilat  It  is  whirling 
Imim),  ftonr  gradually  into  il  ihi?  chloride  of  lime  wvliition 
frois  the  alkalinieter,  watijhuig  alteiitiv«ly  the  monutnt  when 
tb*  blae  tinge  given  lo  the  araenioiu  acid  ti-»t-liqiior  i« 
dertm^ed.  Core  lutixt  be  taken  to  stir  the  roixtnre  wctl 
dariag  the  |iroee«,  and  to  titop  aa  aoon  oa  tlie  decotoriiingl 
uicttuu  takea  place,  which  indicates  that  the  whole  of  the 
ara(;iiii>u*  acid  in  ouiivcrtcd  uito  antciiic  acid,  and  that  llie 
prooeao  in  fiiiinlied. 

II.  Tlie  (luaniitj  of  chlorine  oootained  in  the  *atupl«  ia 
detenuiuvd  in  the  following  manner  :— 

tUOU    groi rid- Ultras un-  of  the  anenlou*  acid    tcet-liqitofv^ 
ill  which  tlu!  M>lution  of  chloride  of  lime  waa  poured 
tlie  alkalimcter,  contain  14.29  of  amenloaii  add,  and 
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aeat,  tlterdbre.  as  wc  Mid,  10  grains  of  chlorine  (f 
17o.  B.)  Aud  1000  grainft-i]|«asure  of  the  solution  of  dtloridff 
of  lime  in  the  alkalinwler  conttun.  ns  w«  mud  (No.  9\  SO 
giaiiis  or  ctilonde  of  lime  ;  each  dcgrao  or  cliH^iion  of  the 
atk^imeter  oontaios  tlioret'oro  luilf  a  grun  of  olilond«  of 
lime. 

12.  Let  lu  suppose  dow  that,  in  order  to  destroj  iha  UMe 
colour  of  the  lOOO  grains- niviwii re  of  the  aiMnious  acid  teal- 
Uquor,  90  volitnies  or  divisioos  of  the  chloride  of  lime  in  the 
alkalimeter  liave  been  emploj-ed.  These  90  divisions  evi- 
dent!/contained  the  lU  grains  uf  chlorine  re<|tiired  to  destroy 
the  colour  of  the  ar»?iiioiis  acid  te«t-solution  ;  and  since  each 
divisioD  represeDts  Imlf  a  grain  of  chloride  of  linte,  45  grajtis 
of  cliloride  of  lime,  ooiitainlng  10  graina  of  ohiorine,  were 
preeeni  in  the  90  diviaioos  enployed.  If  now  4.S  grains  of 
the  chloride  of  lime  under  examination  contain  10  grains  of 
eJilorine,  what  in  the  jier  oentoge  of  chlorine  fn  that  same 
dtloride  ?    The  answer  Is  22.22. 
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The  flUoride  of  lime  sobtnitted  to  the  experiment  ciMiloined 
therefore  23.22  per  cenk  of  chlorine. 

13.  Ill  tlitK  uperatioo  it  is  seen  that,  Instead  uf  pouring  the 
t«!t-li(|Uor  in  thi-  wlutioii  of  the  asaiple  as  in  ulkalimelry, 
it  ia,  on  the  tyinlnuy,  the  aolutiou  of  the  sample  which  i» 
poured  into  that  of  the  iait>Uquor.  It  b  necnMu/  to  ojicrnie 
in  this  DMnner,  bcoauso  otherwise  the  muriatic  add  of  the 
Areentous  acid  tt«t-liquor  would  disengage  at  onee  a  great 
portion  of  chloriiM  which  would  bo  lost,  and  render  the  rasalt 
quite  incorrect :  by  pouring,  on  the  contrary,  the  chloride  of 
lime  into  ili«  anenlous  acid  solution,  the  chlorine  being  did- 
Wg^od  in  small  portions  at  a  time,  roeetit  always  with  an 
ahundance  of  onwniouK  noid  to  rc-sct  upon.  It  ic  better  alsn 
to  employ  the  turbid  mixture  uf  ehloride  of  lime,  ihsn  t» 
allow  it  to  settle,  and  to  perform  tlw  experiment  with  tlw 
decanted  portion. 
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14.  Other  Rub«iui««s  lany  be  substituted  for  anetnoiiM 
Mid,  such  M,  Cor  extniplc<,  tulpk'iU  of  prototyde  of  iron, 
ferroeyvmaret  tf  potatainm,  and  subnitrate  of  mercury,  wbich 
have  likewise  the  propertj  ofabsorbiug  chlorine,  and  which, 
wheo  profierly  nuuiaged,  yield  «ccur*te  results  also. 

Kttimalion  by  tnlphate  of  prottiryii^  of  iron. 
(Ruiij;eV  Metliod). 

15.  Thin  metlKN)  is  bucd  upoa  the  rapid  pcroxydiaUon 
whidi  f  ulpliBte  of  protoxj-dc  of  irou  undergoes,  when  in  con- 

wrilb  chlorine  in  presence  of  water  and  of  &ee  aulpbuijc 
icid,  two  rqiiivalenls  of  the  prototulphate  beinif  tliereby  con- 
vgfl4Ml  into  one  eijuivalent  of  pciniulplutte.  oo  account  of  one 
oqaivalent  of  chlorine  liberating  one  equivalent  of  oxygeii 
from  tlie  water,  nliicb  equivalent  of  OXTgen  kdds  itself  to 
tlic  protoxide  of  iron,  wbiob  beoones  thus  couTorted  into 
pemzyde,  and  coum^guciilly  into  peniulpbale  of  iruii,  vrltilM 
the  equivalent  of  hydrofccn  bbcratcd  forois  with  tbc  cbUiiino 
ono  equivalent  of  hydrochloric  acid,  thus  i— 

s  PcO,  SO,  +  2  Bo;  -f  no  -f  CI 
™Fe,  o»  3  SO,  +  iia. 

By  which  it  ia  awn  tlwt  two  equivalents  of  protosul- 
fiMK  of  iron  coortspond  to  one  equivalent  of  cblnrino. 

Taking  the  two  equivalents  of  ciystalliml  sulpbnte  of  pro- 
wxyd«  of  iron  (2  FcO.  S0»  HO,  +  6  110)  =  278, 

And  the  e<|uivaleot  of  chlorine,  u  *ai<l  before,  at  36. 

9TS  of  {iroionulpbate  of  iron  will  exactly  n-prawnt  36 
of  chlorine. 

Iti.  Take  therefore  378  grains  of  erystaUix«d  prototulphnto, 
of  Iron,  pcrioctly  cleaik,  and  previouoly  dried  by  prt«Mi«] 
between  fiddH  of  blattiiii;  paper,  or  raoisUoed  with  alcobol,] 
ud  leA  to  dry  iu  the  air  uuiil  all  odour  of  alcohol  hsN  di^ 
appeared,  and  diawlrc  tbeae  378  gnuM  of  protoaulpbale  of 
iron  in  water  sironf^y  acidified  with  mlphurie  aci<!.      Uilulc 
iJtia  solution  with  water,  so  that  it  may  occupy  the  Totuiue  of 
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3610  grain  of  irater.  lOUO  gmins-tticnxurL'  of  ()iIh  solallon 
will  tberefitre  contain  77  griuni>  of  prolMiilpliatu  uf  iron,  and 
will  acoonliagl}'  corrosiiond  to  10  gniiiM  of  clilorin«.  Wlicn 
only  onO  vxpt-riiu'-nt  is  i-ontcmpliitnl,  77  gruiiu-  of  (Tj-stiiUixL-J 
protaMil|ihatc  ol'  iron  may  In-  ul  oni:<'  ili*»olv«d  in  ivnle^  and 
McidiJicd  with  salpliuric  acid  ;  and  tlits  is  the  prolu-tulplutte 
of  iron  test-liquor. 

17.  Wdgli  now  lOO  gmins  of  the  chloride  of  Umc  under 
vxaniitinliiMi  iind  dinfolvn  tlivm,  wi  beforv  mvntiontHi,  in  n  gLiw* 
nuMtar  with  n  nufficimt  quantity  of  water,  so  that  it  may  oc- 
cupy lli'^  bulk  of  2U00  gruina  mcttciirc  of  waiter,  pour  half  of 
thin,  iiam(-ly  1000  graiiif^-mcai'uri-,  into  nn  8lkalim»rt4'r  dividi-d 
into  100  |iiirt«,  each  d<%roc  ol'  which  will  therefore  contain 
half  a  grain  »f  chloride  of  lime  I'onr  gradually  Iho  chloride 
of  lime  from  the  alkalinictcr  into  a  precipitating  gU^  con- 
taining 2000  graini>-n)va*ur(:  of  thi.-  tc«t-*olution  of  proto- 
milphatc  of  iron  nbovc  alluded  to,  Dtirriog  all  the  wtiilts  until 
il  is  completely  converted  into  persulphate  of  iron,  which 
may  be  aeccrlainod  by  means  of  strips  of  paper  previously 
dipped  into  a  solution  of  red  prusaiale  of  potash  (ferricya- 
nunit  of  [wtattsiuai),  and  dried,  more  chloride  of  Ume  being 
added  as  long  aa  a  blue  slaiu  is  produced  by  touching  the 
red  pruseiate  of  pata»h  tmi-paper  with  a  drop  of  tlie  mIu* 
tion  of  protoaulpliale  of  iron. 

18.  The  quantity  oi'  chlorine  contained  in  the  chloride  of 
lime  under  cxaniinnlion  i»  estimated  as  follows  : — 

biiKi!  1000  gi-aint-nicnMuiv  of  the  protosulphatc  of  iron 
tcst*lii)uor,  into  whkh  tlte  solution  of  dilorido  of  lime  is 
|iour«d,  contains,  a>  we  Mild,  77  grains  of  protoiulphat«  of 
troit,  nnd  (<<>rrvr  j)ond  to  10  of  chlorine;  and  since,  on  thQ  other 
hand,  1000  graiDa-mea«ui«  of  ili«  auluiioa  of  cUoride  of 
limo  in  the  atkalimeler  contain  SO  graiiii  of  chloride  of  lime, 
that  is,  ^  grain  of  thai  substance  in  each  division  of  the  alka- 
limcter;  lot  us  jtupposc  that  ihequnnljiy  uf  cliloriile  of  lime 
employed  to  peroxy<lise  llw  iron  of  the  1000  grains-uieasura 
of  protosutphjitcv  amount  tu  90  dirisiona :  it  ia  erident  that 
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the  solution  contnincd  45  gmiti*  of  cliloriile  of  lime ;  and  if 
ll»ese  45  grninii  of  i-hIori<l«  of  lime,  coiKnin^  ilie  10  <:niin!i 
of  cUwtne  tircivtkrj  to  pcroxyHiic  the  iron,  100  grains  «t 
the  same  chloritli?  «riil«ntl}'  contain  22.22  gritins  of  dtl(irin<r. 
Tlii*  ciklculalion  amy  be  n-udily  iiffcctnl  by  diviiling  lOOO  by  . 
b»lf  the  uuiiibcrof  iht'iUviitioriA  pourcil  friuii  tlir  alkalimetcr; 
the  bftlTof  <X)  being;  V,,  dividing  1000  by  45  is  22.22. 

19.  Then- nre  other  ni«ilioclN  of  drtcrmining  tho  amounti 
of  dJorine  in  chloride  of  linie,  but  the  two  cxperiinenta] 
which  w«  lutre  related  j^ive  the  most  lucurtilc  miitt^, 
the  clrcanwlance  thai  Ui«  reiii-lit|LUir  of  iirw-iiioii9i  iu>id  anil 
of  ]>roiOMl]>luite  of  Iran  are  not  so  Unble  to  bcframo  alieredj 
u  llial  oniiiloyeil  in  other  jiroceases. 

•JO.  TIm!  lieit  way  of  iireiiiirJBC  the  prolosulphate  of  Iron  for ' 
the  «x]t«riroi'nl  nwntioiieil,  eon^sts  In  {lourinp  dijule  sul- 
phuric Hciii  upon  clr-nn  iron  nails,  npjilyinji  linat,  filtering 
the  Iiot  xoluitKn,  und  adding  nboat  iwiiv  iM  own  biilli  ef 
alrtihol.  The  prcetptinte  no  product!!]  in  piirrr  protoHulphnte  of 
iron,  which  Biiwt  Iw  eotlirt^sl  on  n  filter.  wa*Iic<I  vrith  alcoliol, 
and  dried  by  oxpo«tir<!  to  the  nir  on  n  »li(?ct  of  blotting  pap<-r, 
until  it  no  longer  sniclU  of  nieohot.  It  must  bo  kept  in  well- 
closed  bottles,  to  prevent  tin  bi^coming  peroxydiKod. 

21.  In  ihe  AjchivMof  llianniMiy,  the  following  convenient 
UU  tor  chloride  of  lime  is  given  :— 

"  "I'ho  propertje«  indicated  by  copper,  when  oeted  on  by 
waquicbloriile  «f  iron  dtswilved  in  hjdroclilurie  aetd,  as  staled 
bj  FhcIw,  niay  bu  applied  as  n  test  for  eliluriile  of  time. 

"  An  Kcnnitely  weighed  i|uantity  of  chloride  of  lime  is 
iuAiMd  in  watiT,  anil  a  ttoluliou  of  reeeiilly  |>re]wrvd  simple 
clilorid«  of  iron  then  added  in  exce.is.  No  vhluriue  is  evolve*! 
during  lhi»  o]>cr*tioi),  btil  a  (|UHnlity  iif  oxydo  of  iron  is  formed 
exactly  oorraponding  to  the  runtcntii  of  elilorine — liyitm- 
chloric  add  is  tbmi  luldnl  in  ■■xi-eiw,  n  wcigliMl  |>«i'ce  uf 
copper  put  inlo  it  and  tlie  liquor  bmlnl,  tinlil  it,'>  dark  cilour 
dbaagee  into  a  palv  yellowish  gm-o,  witliout  further  allera- 
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lion.  The  copper  is  tlien  WMfacd,  dried.  wvighiK).  tnd  the 
()twnlitj  of  chlorine  c&leulflted  from  the  loaa  of  weigLl — 
64  of  copper  indicating  85.4  of  chlurtne.  Sadi  on  experi- 
ment ta  executed  in  from  one  to  two  Iwura,  and  U  lieot  i>er- 
formed  in  ii  nmtU  retort>  heated  in  a  aaiid  batli,  will)  the 
neck  arranged  pcqwndicularlj.' 


CHLOROFORM. 


1.  Som«  yean  tgo  M.  Dumaa.  iii  diiitillitif^cliloral  (a  proda 
of  the  nctbn  of  diy  clilorine  upon  anhjdmu*  alcobol) 
milk  of  lime,  obtained,  after  duo  piiriticatiun,  a  colourlecw, 
oiljr,  volatile  li<tuor,  of  an  ethereal  odour  and  of  a  trutty  tn.Mo. 
rwemUing  (hat  of  n  borgamot  pear,  it  is  chlorolbrm :  which, 
at  ftrct  looked  upon  aa  a  sutiisiauce  of  mem  acicniiiic  ini- 
portanoe,  has  sinee  become  an  exti-n»ivdy  Bianiifactured 
article  of  commcree,  aa  tbe  beat  and  mivt  utf^wtual  aniMtlieB^H 
agent.  ^| 

2.  It  ia  to  be  deploml,  however,  that  a  snbetanoe  of  such 
value  fUould  be  in  maaj  instances  rendered  positive)]'  dan- 
g«roaa,  or  even  deadly,  bj  careiaiwiwi  In  iu  utiuiufnriun-, 
owing  to  which,  impuritieg^  which  might  otfaerwiae  bo  ouiljr 
avoided  or  removed,  are  auCfered  to  eotilauuiiRtc  it  aame- 
linica  t4>  aucb  an  extent  a*  to  rend<T  it  either  incAtctnal  or 
poiflonoaa. 

9.  Dr.  Lethebf,  who  cajnefuUy  invcnti^Bted  tho  action 
riilorofonn.  aajra  that  in  every  caac  whore  the  action  of 
pailieular  aiunplea  of  chloroform  was  found  to  be  irrejitilar, 
Kime  principtf!  foreign  to  ita  true  cooipoeition  waa  dctecteil. 
Among  the  priociples  moat  IVequently  met  with  were  alcohol, 
aldehyde,  free  hydrocUaric  and  hypoehlorous  acid*,  and 
aono  of  the  ootnpounds  of  melhule.  The  Utter,  in  hta 
opinion,  are  «xe«»dlngly  poiMnraoa  in  their  action,  and  hn 
ngnu  llwt  w«  have  no  ready  neanB  of  disoaTaring 
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pmMBM  or  of  frvting  chloruTonn  from  lltunt  Tlur  otbeny ' 
.bowcver,  are  mat  so  harmlcM  iw  mi^ltl  Iw  nuppowd.  Chlor»- 
form  coatuniog  onljr  a  smaJ)  smuunl  of  kk-ohol,  h}  [HxrhloroM 
or  hjrpQchluric  acid  nill  cmte  a  good  dciil  of  irritation 
and  a  salMMN^ueiit  doprrasion,  foreign  to  (lie  action  of  piir« 
eldorofonn.  lie  foUoiring  is  ihe  mode  of  delecting  these 
i]ii|Mu4Ue0  wliicb  Dr.  Letboby  has  adupte<I : — 

"  1.  JleoM  in  oAeo  rccogntxi-d  at  oni»>  bjr  (lie  milkineMiuribe 
lii|Uid    If  it  exixt^  to  the  extent  of  Initn  thirty  to  fifty  pi-r  avnU 
(and  I  hiTc  often  dctcct^-d  as  much  a»  tliix),tl>c  'pcciflc  gruvity 
of  lli«  MUDpl«  falls  much  bolotr  1 .496 ;  and  wlien  a  drop  of  it 
ifl  let  fall  into  a  little  water,  instead  of  sinking  aa  a  clear ' 
pe11u<:id  bead,  it  falls  througli  llie  water  m'  an  opnque  pearly 
drop.     On    shaking    it  iii  the  water  the  mixture  beconiw 
milky,  Mid  il  ruguire*  a  Iokik  time   for  the  chloroform  lo 
■glwiili-  p-rfectly.     Afti-r  it  liu  <lono  M^  h  nay  be  observed 
iliai  till.'  original  Ixilk  ul'  the  chlorofijrm  bn«  diminished ;  In 
fart,  tbfl  alcohol  has  bo^n  diwolrcd  out  of  it,  and  il  ha«] 
ahrtink  accordingly.     In  this  iray  wc  can  ottra  dvtennine 
the  anioant    of  (lie  alcohol    present.     Take,  for  example, 
about  thirty  drops  of  the  auapected  ohloroforin,  p«il  It  into  a 
narrow  i«3t<tnbe,  mark  the  level  at  which  the  liquid  stjinda, 
then  add  about  two  drarlinu  of  distilled  water,  and  shake 
ihrm  wfll  together.     On  allowing  tlifni  to  rest  fur  an  lionrJ 
or  ao,  Ibc  chloroform  will  collect  al  the  >>oKom  of  the  liquid. , 
and  wo  can  then  discover,  from  the  diminution  in  ita  bulk, 
tin-  amount  of  atcoliol  diMolved." 

Dr.  Lpthcby  thinks  that  much  of  the  ehlurofonn  now 
lued  in  America  ia  cMitaminaied  with  alcoliol  i  for,  according 
to  the  report  of  I*rof«i!i»or  Mvig»,  it  l>a»  the  low  np.  gr.  of 
I. -ISO;  and  lie  puts  it  whetlwr  tliix  may  aiA  be  one  of  thi- 
reauini'  for  the  unsalisfactorj'  account*  which  have  come  from 
that  country. 

"2.  Aldetti/ilr  is  aiiotlier  »ub»I«nce  wbkh  may  be  occ*- 
iionally  met  with  in  chloroform.  It  in  recwgiiixed  by  im 
reducing  action  on  tbc  hydraled  oxydc  uf  t>ilvcr,  and  by  iu 
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rendering  a  little  liquor  poiaMtr  of  a  brown  colour  when  It  b 
heated  witb  it  I  am  not  euro  tlmt  it  occbmoim  tny  injurloua. 
inflaence  when  it  b  inlmteil  witli  the  dtlorofgrm,  I»ut  it  is 
likdj'  to  bo  conrerted  into  acetic  ncid,  and  this  u  MOicwLai 
of  an  irritant. 

**  8.  JfjftirotMone  acid  ia  a  Tery  common  impuritjr  of 
diloroform.  and  it  oflen  exista  in  it  to  a  very  considerable 
e:ctcnt.  A  Moiple,  which  waii  tVimished  to  the  Loodoii  Hoe- 
[Htal  a  short  lime  since,  contained  as  much  as  flfly-lhrce  per 
cent  of  f^e  hydjnch1oricaeid_a  quantity  which,  in  its  ^aMooA 
states  ainounta  to  500  per  cent,  of  the  hulk  uf  the  liquid 
chloroform.  This  Munjile,  on  ulteiniitiii];  to  uitc  it,  gav<r  rise 
to  the  moH  diatrMsing  Hynijitoou,  occaaloiiing  cough,  didl- 
eultj  of  breatliing,  a  highly  congested  countenance^  followed 
by  rapid  proMratioii  of  tlie  vital  jiower.-t,  tvith  ulnioft  oomplete 
OuUapee.  If  it  hail  falli-ii  into  tli«  hnmlH  uf  nn  inexperienced 
operator  it  would,  without  <Wul)t,  have  pnuliiccd  fatal  effeeta. 
Chloro&nn  contnining  thi*  add  luui  nl^cti  an  irritating  odour. 
It  reddou  Utmu*  {injicr,  and  gives  rime  to  a  white  prrci]>)tat< 
when  it  i«  ahaken  with  a  aotution  of  ntUato  of  KJlvrr. 

"  4.  Ilypoehktroiu  acid  may  be  detected  by  its  odour,  by 
its  rotldening  aiul  tlutn  partially  bleacliiiig  a  piece  of  liimua 
paper,  and  by  it«  giviiiga  white  precipitate  with  the  solution 
of  nitrate  of  silver. 

"  A.  ffffdrocJiiorie  ttitr  niay  very  often  he  reeognixed  in 
cblorolbna.  It  i»  dist^overed  by  shaking  the  ehioroforni  with 
water,  then  decadliiig  the  h>tt«r  and  dlstlUIng  it  fhum  a  water- 
bath.  The  odour  of  the  hydrocldorio  ether  is  rery  CTideut 
in  the  portiona  which  first  come  orer. 

"  6.  CompoHHds  of  metJiuJf.-^lt  b  to  be  regretted  that 
tbeti-  'UngerooB  eompounda  are  not  to  be  detected  very  easily. 
One  of  the  best  signs  of  their  presence  is  the  etfect  wliicb 
they  produce  upon  the  animal  system.  Tliey  occasion  a 
peculiar  throhUng  hecdaehe,  and  a  rapid  prcistration  of  the 
vital  powera.  Those  effwts  may  often  be  observed  when  tlw 
ehloroform  is  only  sinejled  for  a  little  while  ;  and  I  bav«  no 
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doubt  IKm  ibcf  are  verjr  fV«qu«ntly  the  caufie  of  tlie  diaMm- 
fort  witicb  BO  often  foUowg  upon  tbe  aae  of  ctrtaia  ttaiupl«f 
of  ctilorofemi. 

"  It  h  fom^rn  to  the  otjtwt  of  thifi  commiini cation  to  point 
out  the  Hiirccfl  of  llic«c  impuriiii-H  ;  Imt  it  niHV  not  bo  out  of 
plM«  lo  make  a  brirf  mft-mnc:!'  t«  n  mwlii  whorcby  tbey  may 
be  got  ri<!  of.  Wmh  the  (tbloroform  thruc  or  four  timw  with 
ili>  own  Inill:  of  wnt«r,  ilnnunt  thi>  wntrr  <«rrfnUy  fk(t«r  each 
opnrulHMi,  then  introduce  it  into  n  rntort  with  about  four  or 
five  tiinca  it*  bulk  of  powtlm-d  qiiickliinc,  iumI  carefully  distil 
it  by  iDcaos  of  a  wnt«r  or  atcani-bath.  Tlie  clilorofonn  thus 
diblAiiifd  will  be  p:i;n<Tally  (|uite  pure ;  and  it  should  have 
Um  following  propcrtir*  : — 

"  I.  It  ihould  be  perfectly  fmr  from  opacity. 

*'  i.  It*  Rpocific  gravity  nhould  he  near  1.-196. 

"  8.  It  Hbotild  ni-iilifn-  rnddm  nor  likiwb  liimiia  paper. 

"  4.  It  Mbotild  not  bcounu  o|MU|iie  when  it  in  droppMl  into 
water. 

"  5.  It  Hhonld  not  occMion  any  whitening  witli  A  totution 
of  nitratt-  of  nilvcr. 

"  6.  It  sJiould  not  wliit«D  or  coagulate  the  white  of  egg. 

"  Thi:  lojt  two  nrc  very  important  tento,  and  they  are 
eaaity  applied.  The  white  of  egg  should  be  uH.-d  aa  it  in 
obtained  from  tbe  raw  egg ;  and  a  lillli^  of  it,  Miy  a«  much 
in  bulk  a*  a  pea,  i*  to  be  dropped  into  the  chloroform  and 
allowed  to  remain  lhi<ro  for  an  hour.  If  any  alcohol  is 
present  it  will  whiten  it." 


In  addition  to  the  above  tcata  of  tbe  purity  of  chloroform 
M.  Aear  givea  Uw  following  : — 

7.  Chloroform  riionld  luit  only  Ire  free  from  D[Hicity,  but 
it  miut  bo  i-olourU«s  aUr>. 

8.  It  Aliould  be  coiapktely  aolubJe  io  akoUol  and  in 
KnllJiiirie  ctUer. 

Then  t*  *tiU  anoilwr  te»t  which  ia  rSBouBendM^   bvt 
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from  Uifi  obMrralioM  of  K««slcr  it  kppeftm  no!  to  b«  vorj 
trustwonh;  i  it  is  aa  follows  t — 

9.  If  a  drop  of  chlaml'umt  be  poured  into  a  mixture^  «oii- 
Blstlng  of  equal  parte  of  conoenlnited  sulphuric  acid  of  epe- 
pific  gravitj-  1.847,  nnil  of  water,  whicb  mixture,  wlieii  eold, 
liiu>  a  it)wcilic  gntTity  of  1.4-40^  i(  aliould  fall  to  Uie  bottom  of 
tlw  VMwI.  If  it  eitlier  doat»,  or  renuUoB  suspended,  it  con- 
taiim  alcohol.  Keasler  has  Indicated  a  sourcA  of  error ;  he 
Htatni,  tltnt  a  mixture  of  uU^liul  and  of  tlilorofiMmt  when  drop- 
ped into  (he  aboT«  t«>t>1ii|uor  it  separates^  after  stirriog,  into 
ohlontfiHTi),  which,  oil  account  of  its  being  almost  inwluble, 
Mdaains  at  the  bottom  of  tliu  Teaael,  wbibi,  on  the  contnuj, 
Ihf  iilmhol  i»  (li».v)lvcd  in  tlu;  tiijutd  abore  it.  1^  on  die  con- 
tnrj',  tlic  liqnid  is  not  stirred,  the  drop*  taoy  float  on  the 
surface,  and  the  beat  cblorofonii  maj'  thua  appear  impure. 

10.  Pure  chloroform  ia  not  inilammiiblc  ;  it'  it  can  be  in- 
flMlicd,  the  preaeuce  uf  alooliol  or  ether  m»j  be  suspoctcd. 

11.  Cblorofurm  liaa  lately  been  «mployed  by  M.  Dutrem- 
Uay  aa  a  snbatittitd  for  steam  for  irorlung  engines. 
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1 .  Chocolate  ia  a  pr«paiation  of  tlie  oocon-niit,  obtalood  I>]r 
f  rinding  tite  nata,  previously  nwtod  umUludled.  in  on  appa- 
ratus, which  contMbi  cither  of  a  flat  etone  K-ith  a  alecl  cylin- 
der, or  of  oonleal  atone  roller*  rcrolring  on  a  circiJar  table 
of  the  same  nuterial,  or  of  a  mill  of  a  peculiar  oonstniction. 
The  mill,  or  the  nUiitM,  arc  hiMvA  to  about  212°  Fahr.,  and 
tlM  reaated  and  nhellcd  cocoa-nuta  are  submitted  with  engar 
to  Uie  KrindiDg  operation,  by  which  ihcy  are  reduced  into  a 
•yrupy  inoa*,  which  i«  received  into  moulds  uf  Torious  ahapea, 
in  wliidi  it  hardena  in  cooling. 

2.  Beddeaooeoa-nuia  and  aagar,  the  manufacturer  gene- 
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rally  ftdda  aoai«  utowtooI,  many  penton*  ]>r«ri:rTing  llie 
cliiucoUt«  •»  pre)>an!<I,  Iwcauitc  t)i«  oil  or  Inilli-x  of  viicon  i* 
Uwreby  reiid«rvd  eiuubivfi  udi]  more  <ligr9tiljl«.  The  pr^ 
pantioD  known  as  eoooa-poiti<(fr,  or  chocolate -pcnrder,  when 
genuine,  consists  only  of  cocoa-nibs  sugar,  and  arrow-rooi, 
mixed  and  ground  together,  and  then  pulveriited,  by  pnuinj; 
Um  mau  Uirough  a  grating-mill,  and  cooling  it. 

3.  Cbocolale,  na  well  oa  cocoa-powder  or  dakex.  prt-parvd 
an  abov«  naid,  m  one  ot  the  Eaoat  grateftil,  nouriidiing,  and 
Maily  digciiblD  articlM  of  food  i  it  bdong*  lo  %he  ciau  of 
peWiect  nlimvRtary  KulMtnnoen.  Unfortuniitely.  bowever,  many 
of  the  prc^Mtrntions  of  Die  cneon-nnl,  sold  under  the  nanie  ol' 
chocolate,  of  cocoa  fiakc^  and  of  chocolat«  powder,  cunsiiit 
of  a  niost  diagusting  mixture  of  bad  or  mii»ly  cocoa-nuta, 
with  tbetr  BhclK  conrso  augar  of  the  vcr^-  low<wl  quality, 
ground  willi  polato-slarcb,  old  ica-biNcuita,  eomtrt:  branny 
0our,  animal  fat  (generally  tallow,  or  even  greaves).  1  have 
known  eoooa-powder  made  of  potato-starch,  moiatened  with 
m  decoction  of  cocoa-nut  »hclls,  niid  sweetened  vrith  tmtclc  ; 
chocolate  made  with  tlie  lame  maleriola,  with  iicldition«  of 
tallow,  and  of  ochro,  I  have  alao  roet  with  chocolato  in 
whi«h  liriclc-dni>t,  or  red  ochre  had  been  introduced  to  the 
extent  of  i'2  pi-r  cvnt.  t  nnolhur  nample  rotitnined  22  per 
cent,  of  p«rroxydo  of  iron,  the  rmt  being  ntnrch,  cocoa-nnla 
with  thdr  ttbelb.  and  tallow.  Mes«ni.  Jul<!«  Gamier  And 
Hard  anaert,  that  cinnabar  nnd  red  lead  have  b«<n  found  in 
certain  sampler  of  ehocolnie,  nnd  thai  wrioui  accidents  had 
been  caut/ed  by  thai  diabolical  adulteration. 

4.  Qennine  ebocolaie  ia  of  a  dark  brown  colour  i  tluil 
whieh  has  been  adubented  is  g«nertJly  redder,  Ihoi^h  this 
brigbler  hue  ii  MinetiiQea  ghren  lo  exceDcBt  diooolaKv  m- 
podally  in  .Sjiain,  by  meaiu  of  a  Hide  annoilo.  This  addi- 
tioo  ia  unobj««tMniable,  provided  Iha  annotto  ia  pore^  which, 
liowevvr,  i»  not  always  the  caw.     {See  Atmotlo.) 

6.  Oennine  clioeolate  uhinild  diwolre  in  the  mouth  wilh- 
otit  griltioCMs,  it  »lK>iild  leave  a  peculiar  acnsatioii  of  frMh- 
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tiCMt,  nnd  after  boiling  it  with  W8t«r,  the  emulsion  should 
not  Ibrm  «  jellf  when  cold  ;  if  it  does,  ainrch  or  6our  is 
pmenl.  ITie  admixture  of  Hour,  or  of  stftrcli,  morcorcr, 
mny  be  wadWy  detect>nl  bj  the  Uue  colour  which  ia  impurt«(l 
to  (he  ilocQctJoi),  Bfter  coulinit,  bjr  solution  of  iodin*. 

G.  BrieA  dtiU  unil  other  earths  "mllers  are  detected  by 
incinerating  a  giveu  weight  of  the  cliocolale  or  cocoa  under 
czARiinnliwi  ;  the  iinpuriti(!H  rvmain  snionK  (he  aslies,  anil 
may  be  i-iuily  recogniied.  llii.i  lululterntiou  lit  also  readily 
detected  bj  grating  .5(K>  grains  of  thn  chocolate  in  aa  flne  ■ 
powder  ai>  po^sibhs  throwing  it  inlo  about  half  a  pint  of  ctdd 
wat<fr,  stirring  the  whole  briskly  for  about  ten  minutely  leav- 
ing it  at  roet  for  about  two  minuH.')',  niid  dcrnntiiig  tlve 
Hupcrnatant  liquor.  The  cnrDij  mattci-  will  then  huvv  tub* 
sided,  and  will  be  lelt  u  sediment 

7.  The  prftteiice  of  animal  fals  may  be  detected  by  Hie 
palate,  for  lltv  chocolate  generally  lias,  iu  tliat  case,  a  cheeqr 
flavour ;  or,  wl»cn  ooronion  butter,  or  ml  baa  been  Bidded, 
it  has  a  raacjd  Uavour.  Thin  in  quite  chnmclcriiitic.  An* 
butter  of  eoooa  always  n-inainn  pnrtrctly  nwiwi. 

8.  Tlw  pfeavnc«  of  animal  fati,  or  of  tntt,  nmy  aUct  be 
'reconnised  by  Mponifying  a  portion  of  the  citocolatc  as  foU 
lows  : — Rasp  about  2000  grains  of  Ihu  chocolate  under  ex* 
■nunation,  and  boil  thcfli  with  water  and  some  caustic 
potasli.  niien  ibc  fat  has  saponiUed.  dilute  the  mass  with 
A  sofficiciit  quantity  of  water,  and  filter  tliree  or  four  timefl. 
The  millcy  filtrate,  which  i^  in  fnct  a  #ululion  of  soajt,  slMiald 
now  Ih-  supersaturated  with  nitric  acid  :  this  will  separate 
tlie  fat,  wkidi  will  float  on  the  liquor  oAer  coolin);.  It 
may  then  be  collected  nn  a  filtT,  and  »n  rubbiiif;  a  small 
portion  of  it  between  the  lingers,  the  odour  will  KenersUy 
indicate  itn  origin;  but  motre  eflvctually  still,  1^  heating  it 
ia  a  aiaaU  capsule.     I'ure  butter  of  ocon  ho*  no  odour. 

9.  Or  the  chocolate  may  be  exhauslnd  by  ]>ulphiiric  i-tbor, 
and  by  cTapnrnling  it  the  fat  will  be  Id^  bcbiiid,  and  may 
iheu  be  ideutifled  aa  we  just  aaid. 
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JO.  If  tlie  choc(itnl«  hu  been  miscd  ujt  with  Uto  ground 
Mlieth  of  tlw  euccn-nut,  the  u.ie  of  rbu  inicfOKwpe  ia  the  bert 
wm^r  of  <l«lceting  it.  Or,  uftcr  liavinf;  treated  n  giv«n  pur* 
ticD  of  the  chocolate  by  ctbi-r,  thl^  rmiduum  taay  bv  ex* 
hnti*t(ul  b^  hot  wiittir,  wliich  will  i^xtrnrt  nil  tli«  soluble 
portion*  nni)  Icavc  iignin  ii  rc^iUuinn,  in  wbiL-li  ihc  i>harp 
apiculi!  of  tbc  ground  hu>kjs  if  any  be  present,  oiay  be 
n'jtdily  MH-n  with  tb<!  bdp  of  n  mng^nifyiiig  glii^a. 

1 1 .  The  pr(^i«i>cc  of  (.■ucdii-nut  sbolls  in  4-liui-«liit<!  npjicJirH 
to, be  injuriouii  to  tiMltb.  Dr.  Vre  r<.-lutc«  in  lii»  Dicliunarjr 
of  AriK,  ManufiiclurCf,  ntid  Minci',  that  j>iunpli.ii  of  cboi'ohitu 
made  at  the  Vrctuultinit  Yard.  Di-jilfnnl,  for  Ibn  u»c  of  llic 
Ito^rml  Navy,  and  miuiiifRcturi'd  by  tbc  Govcmmvnt  Choco- 
late ilillt,  were  Milt  to  him  for  exniniimtioo,  by  order  of 
tlie  Lordd  of  th«  Admiralty,  under  the  fotlowing  circum- 
•buwee : — 

For  wNDetime  tlie  chocolate,  it  would  aj^ar,  had  been 
distributed  to  Milors  and  convicts  for  their  breakfast,  at  the 
r»l«  of  one  oanoe  dailyi  when  several  of  the  men  complained 
of  iu  producing  ridtneesi  loiniliug,  purKing,  and  other  ill* 
neaa.  and  n  few  cJiaea  terminated  fatally.  A  careful  cxaini- 
twlion  of  lite  chocolate  failed  in  delectiug  any  impurity  or 
delMerioitt  subclanoe.,  oxce|>t  thai  nonie  f;viUy  tiinttrr,  inca- 
]uibte  of  mixing  with  water,  oiitt  which,  on  closer  exaaiinntiim, 
wait  foand  to  coti>>i»l  of  ratniite  Hpicuhu  of  the  cocoa-bean 
huDka,  whicli,  when  awalUiwi-d,  iMcnmc  lodged  in  the  viUom 
ooat  of  ibi-  Honaoli  and  bowoU,  n-hvre  tlwy  created  irrit 
and  all  ilw;  ayinptoma  certified  by  several  Daval  surgeoni' 
It  was  obviou*,  obserTBs  Dr.  Ui«,  that  from  the  insolable 
condition  of  the  ehocolat<;,  it  could  be  of  little  use  aa  an 
artiulo  of  food,  i>r  m  a  demulcent  vuboUtnte  for  milk,  and 
that,  in  fact,  three  fourths  of  it  were,  on  thia  account,  an  in- 
efl)»tiv«  article  of  diet,  or  were  wa.%led. 

I'i.  In  Franc,  the  o.l>«colalc  panic  boa  unually  a  little 
nnilla  incor[ioniled  with  it,  and  a  ooniiideraUc  i{uiintity  of 
sugar,  wliieh  tarics  from  one  tlilnl  of  iui  wdsbt  to  e<|ua] 
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parts,  aod  one  pod  of  ykAIU  is  Baid  to  be  eufficitnt  to  flamntr 
one  pound  and  a  hali*  of  vtiocolaie.  Pure,  genuine  cliOGa- 
Ute  improvoA  in  its  flavour  hv  keeping,  n-liicli  i»  tli«  rererae 
witli  ttnd  or  adulterated  cboculate,  tiut  tli«  roaaled  beans  sooii 
liMC  their  nnxnn  if  ItA  exjxined  to  the  air. 


CHROMATE  OF  LEAD. 
CIIROUE  VELLOW.    COLOGNE  YBLM>W. 

1.  ChromaU  of  l»d  is  &  line  yellow  pignwot,  which,  u 
tbund  in  comnierce,  is  ol^cn  adulterated  ivith  tulfAaie  ofttarl, 
mlphalf  t^'batyta,  mtpAate  of  lime,  sometiines  to  ati  enormous 
extent.  GirbonaU  of' Imii  ami  t^ time  have  also  Uvea  used 
for  that  purpose,  but  u  on  treating  tbe  ehromate  of  lead, 
aduherated  witli  the  latter  sultstaiiocs  bj  an  acid,  an  dAr- 
veaeeBce  ia  immediaUily  produood,  betraying  the  prmeiico  of 
a  carbonaiei  tliia  fraud  majr  be  at  once  detected.  Tins,  how 
erer,  is  not  tli«  t-aso  with  pjlhcr  ^nlphate  i>f  liaryta,  or  of 
lead,  or  of  limtt,  and  these  ^iibslantv*  aei-ordingljr  arc  almoal 
•xcloinTclj  nnplc^cd  for  that  piirposo,  cipcciaUy  sulphate  of 
ItMM^  which  is  Mid  to  ronder  tlie  yellow  eolour  of  the  chro- 
nale  more  virid  and  more  mallQw  at  the  same  time.  The 
pigment  sold  nnder  the  nan>e  of  Colore  yellow  conioaiH  of 
3S  parts  of  cliromato  of  lead,  U  of  sulphate  of  lead,  and  GO 
of  sulphate  nf  lime- 

2.  Tli«  |ii>eeenoe  oSwipkalr  r^'lime  iniiy  he  delected  in  the 
foUowii^  manner:— a  povlion  of  the  i>aspectcd  diromate  b 
fir«t  reduced  to  ftoe  powder,  and  thonxighly  mixed  with  ooe 
fourth  of  ibi  weight  of  finely  pulverizi>d  charcoal,  and  the 
wholo  it  to  1)0  rjilcined  in  a  covured  erurible.  Under  tfalB 
maimcttt  the  milphatc  oT  lintc,  if  any  be  prteent,  will  be  Ood- 
venod  into  >int|)tiuretof  ralcium,and  on  trmtiog  Uh  fWtduun 
with  dilute  muriatic  acid,  a.  di«engagcuicot  of  salphuntlad 
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hjingen  win  take  plwci,  cjuiiljr  recognixaUe  l>y  iU  odour 
(lliat  of  rolten  <;RIC'>).  Tli«  vrbolc  lOiouId  tlien  be  thrown 
upon  n  filter,  tuitt  to  the  filtrate,  which  hiu*  a  green  cciltiur, 
BDUBOBia  i»  added,  which  will  predpitatc  all  rxccpt  the  time. 
Tlie  whole  is  agnin  thrown  upon  a  filler,  and  if  <ixttliilc  of 
omnidaia  be  now  poured  into  the  flttretc,  ui  nbuiidant  prcd- 
[lilato  of  oxalate  of  lint*  will  be  prcMlaced. 

3.  The  analysis  of  chromitte  of  lead  ma^  bo  performed  as 
fbltow*  :  having  first  n^duccd  th«  chromat<r  of  lead  into  vcr)- 
One  powder,  hydrochloric  and  is  pour«d  upon  it,  and  the 
whole  ia  boiled,  alcohol  being  add^l  at  the  aanie  tiuiv,  in 
order  to  convert  the  chrowate  of  lead  into  chloriik  of  rhro- 
mium  which  remains  in  solution,  and  Into  chloride  of  lend 
which  reoiainB  in  an  insoluble  atale,  along  with  any  sulphaie 
of  lead,  of  lime,  or  of  barj-u  which  may  be  proseat,  Thwe 
insoluble  tttbatanoea  art  collected  on  a  llltcr,  wa«hod  with 
dilute  ^qilfiu  of  wiiw^  dried,  aod  weighed.  11ig  liltrait^  whicli 
ooittaiiu  all  the  chloride  of  cliromiuui  is  (hen  boiled,  and  am- 
monia in  {Hxireil  into  the  hot  liquor  and  lieat<!d  with  the  amnio> 
niu,  until  the  whole  of  the  chrcimiiun  in  precipitated  in  the 
Rtatc  of  hydrate  of  oxyde  of  chromium  ;  the  xupematant 
liquor  is  tlicn  colourless.  Tlti»  hydrate  is  collected  on  a  fllter, 
washed,  dried,  and  carefully  ignited  in  a  wcll-doHed  platinnm 
crucible,  and  then  weighed.  40  grainii  of  oxyde  of  clironiiuin 
=  52  of  chromic  acid,  and,  ooDMiiuently,  14H  gruin.i  of 
ohromato  of  lead. 

4.  Supposing,  therefore,  the  cliromate  of  Icotl  luhmilted  to 
analysis  to  Iiave  been  pure — since  161  grains  of  cliremate  of 
lead  (PbO,  C,  O.)  contain 


Oiydooflead  (PbO) 
•f  Clu«inio  acid  (0,  0,) 
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Tho  rtaulta  obtained   by  the  analysia   of  that  quantity 
•iMsld  be — 
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MKrainiofBMqsiosydeof  cJirocnium  [■T«c[p{fait«d 

bj  amniMila,  oomapunding  to  ohrMuJc  Boid  &S  irraiiM> 

IWgimiiu  of  diloridB  of  Iwd,  uiMlobla  in  dilute 
aloohol,  cuDuiting 

OfI«ad       104 

+  cli]orlii« M 

140 

And  oomspon^ng  tooxjrdeof  ImuI  (PbO)  IIS 

Chromftte  of  load      ,    .       1S4 

Conaequentl)',  if  the  quantity  of  oliromate  of  l«ad  Btib* 
mitled  to  vxamiiiulion  viat,  tor  extuuplu,  ',25  gnuns,  th« 
RI>cmtor  tliould  obtiun  oq  iIic  onv  hand 

Setqiijoxjdc  uf  chrotnium    .    .    .     6.09  gnlne 
Chloride  of  It-ad       10.00     „ 


Or,  In  otlifr  vi.-ord«.  Mvli  grain  of  cbroinale  of  lead  opented 
upon  aliouli]  j-iclfl  0.24  gnun  of  oxj-de  of  dirumuun,  ami 
0.4  gtmln  of  chlorldo  of  leiul. 

5.  Before  Ircaling  ili«  chronute  of  load  by  muriatio  aoid, 
as  befon:  juiid,  it  should  be  reiiucod  inlo  extromely  liac  powder 
bj  lovigntion ;  if  this  precaution  be  neglected,  Kim«  portion* 
nuif  (Keitpc  docoaipwitioD. 

6.  Cbroinat«  of  lead  has  Aometimea  been  adulterated  n-itb 
tiarch,  but  tliia  frawl  tnaj  be  readily  oelimalud  tij  tbe  Ion 
whieli  it  dU)4iaiiu  when^  strongly  caldnet)  in  a  crucible,  an 
udour  of  burning  vt^table  matter  being  iterocptible  during 
the  ignition. 


CHROSIATE  OF  POTASH. 

I.  Nentrml  cbrtMunle  of  potvh  is  an  important  »alt  u*cd 
for  llid  pn-paraiion  of  all  tlic  other  cliroinatca,  and  eapedkUy 
tbat  of  lead.  I'ure  cbroiuate  of  potoab  crystallises  in  rogntar 
rbomboedrous ;  but  aa  it  ia  an  easily  eflloresueiit  suit,  it  often 
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formii  «  Riitinc  moM  of  n  lemon -yrll ore  colour.  It  luis  a  bitter, 
diMgreeiiUc  lR«to  nn<l  U  very  Doliiblo  tu  water^ 

2.  A  Milt  is  MRiclimrs  niL-t  wUfa  iii  couuerce  tin(l«r  the 
nuu  of  «bromat«  of  poIasl^  but  wLk-h  U  compoaed  of  £6.7 
of  eolphato  of  potasli.  and  43.3  of  cbromnte  of  potiutb,  TMa 
Bpurioits  article  wheu  iii  othIaU  uajr  be  at  onoe  recogDixed, 
beoBuae  itt  cr/iuU-H  iu«  io  four  ur  »tx-Hiilcd  prifuo*,  Icr- 
iDioatul  bj  four  or  Nx-xiikil  p}-rnmi<U,  ivbilst  the  pun 
ehromate  of  polaftli  in  iii  regular  rlioinlmidi-ons,  n-iiliout 
pynuoidik 

3.  But  wben  io  HRurMcieiit  hmukc*,  tbi»  adullcmtion 
annot  Iw  thu>  d«tectO(I,  luid  tb^rcforo  it  must  be  aoalyz^d, 
whicli  tnay  Im  done  ai*  folloivs:  — 

4.  A  ginin  wi>ig)it,  .^O  grains  for  example,  of  tbe  salt  am 
to  be  diMolTcd  io  wnicr,  and  a  Holutinn  of  niirnle  of  hai^la 
Is  poured  into  tbr  solution  of  the  cLromate  uiilil  it  no  longer 
produoea  a  precipitate,  llic  ])rccipitat«  eo  produced  ia 
ycjlowlnli  wbltc,  and  con><i«t«  of  chroniale  and  of  sulphate  of 
baryta.  By  treating  this  pn-i-ipiiaie  wiib  uitiiu  acid,  the 
chruniate  uf  baryta  is  rediiMulv«<l,  but  not  ga  the  aulphale  of 
biujrta,  vrlticit  lein^  insoluble  tvoth  in  aciils  and  in  water, 
ntaj  be  coUi-cled  oit  a  liltvr,  wimliei],  driod  and  neighed. 
117  graiiu  of  sulphate  uf  biirytn  reprr^cnt  10  gmins  of 
salphnrie  acid,  and  con«e(|uently  88  grains  of  »ii1pliatc  of 
polaalt. 

5.  If,  Ml  the  ollifr  liaiid,  the  operator  may  "isli  to  deter- 
(niiM!  the  quantity  i>f  tlu-  chromate  of  ]Kitasli,  he  tuay  do  ao 
by  a<ldtng  an  cxi'cKt  of  mlphuric  acid  to  tlie  liqiior  lillered 
from  the  sulphate  of  baryta,  in  ordvr  to  prcyripitale  the  exccM 
of  baryta  which  exists  in  the  miIuiior,  and  aAer  Altering  tlie 
liquor,  tbe  oxide  of  chromium  may  llteo  be  precipitated  bj 
roi-ann  uf  ainiuonia,  collected  on  a  filter,  washed,  driod,  cars- 
fully  ij;iiitfd  in  a  well-ulosed  platinum  crucible,  and  wciglied. 
40  gntiiM  of  oxyde  of  ehromlum  repreiwnt  52  ([rains  of  chro- 
mic acid,  and  coiiWtliMDtly  100  grainii  of  neutral  ebromate  of 
potash. 
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6.  Or  the  oficrator  lanjr  at  onoe  proceed  lo  liJHIHImiT 
4]uantitjr  of  clirotnatc  oT  potash  in  the  ni^ecWd  sample  bf 
'  diwolving  a  given  weight  of  it  in  a  email  quantity  of  watcTt 
'•d£ng  a  i>r«ity  iargt  propmrtion  of  muriatic  acid  with 
alcohol,  appljiD"  Leal  notil  the  wliote  of  the  alcohol  has 
evaporated,  ntler  which  tlie  oxyde  of  vhroinlutii  aatj  tben 
he  preci)Mtuled  by  Bminuniii,filter«d,  wnahed,  carvfull}'  ijpiited, 
and  wvi}[hcd. 
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CnROME    IHON    ORE. 

CHKOMATF.D  IRON. 

I.  Chrom«  iron  ore  iaaoomhinationof  oxydo  of  ehroaiium 
with  |)croxyde  of  iron  and  alumina,  in  wliivb  the  pTOportioii 
of  oxide  of  cliromitim  varies  from  39  to  53  per  cent.,  that  in 
in  the  W4-1I  prepared  ore,  and  this  large  proportion  of  oxjrde 
cf  chromium  I'ondere  it  a  highly  Tnluablo  ore. 

3.  I'hc  analysis  of  ehrooM  iron  ore  is  made  in  (he  follow- 
ing manner:— 

S.  Take  of  the  flnely  pulveriited  ohrome-ore  200  graioa, 
nitre  SOO  grains,  mix  well,  and  calcine  in  a  covered  h(«lan 
crucible  at  a  white  heat  for  two  honu*.  Under  thin  ireatmant 
the  oxydc  of  chromium  become*  oonvcrtcd  into  chromic  nciil, 
which  tvmbincs  with  tlic  potash  of  the  nitrate,  and  fortns 
ohronute  of  potash.  Keducc  the  crucible  lo  coarse  iwwder 
•nd  digest  it  in  boiling  water,  Alter  and  supersaturate  the 
Uqaid  slightly  with  nitric  add. 

4.  To  tort  the  proportion  of  chromic  acid  or  Its  equivalent 
of  hichromaio  of  potuh,  diMolve  1910  grains  of  acetate  of 
lead  in  10,000  grtiii8-a»e«Biire  of  water  (about  20  liijnid 
OHDoea-nwaeare))  and  mark  tliix,  — "  Ciroimt  tett-liyMor." 
lOUO  gralns-iiwasurv  of  thitt  liquor  com^pond  to  161  grains 
of  chroroate  of  lead,  aiul  \.Vi  gmiiu  of  bichromate  of  jiotasb. 

5.  The  teat-liquor  being  prepared,  IQOO  grains- ravasgiv 
are  put  Into  an  alltnlimetcr,  ai>d  are  to  be  gradually  poured 
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Into  the  •olation  i>f  tho  chromal«,  glightlf  nipcrsntnnited 
witli  nitric  nciil,  m>  long  m  a  yellow  precipitate  roDtinuc*  to.^ 
hn  fanned. 

6.  Tlifl  operator  tlieD  T«ai)s  off  tie  Dumber  of  (liviMua 
tmpiofed.  Suppose,  fur  example,  that  60  divislotw  liave 
beenaaed,  then,  kihuc  100  aivi»iuiiH  (1000  Knlns-meoure) 
repnKfit  164  gi-aiua  of  cbnitnate  of  l«ad,  oixl  lo2  grains  of^f 
btcfarofnate  of  pota»b,  tbeo  tliu  SOU  j^ns  of  chrome  ore 
operated  upon  represent  82  gmiua  of  chronintc  of  lead,  and 
76  of  Ucliromaie  of  pa(aii)i. 

7.  Chrome  iron  on-  may  aim  be  unalywd  as  follows  ; — 
200  groin;!  of  the  ore  nrc   to  bo  finely  pulrcHitcd   and 

mixed  with  3<>0  grains  of  nUrc,  ns  in  the  prc<:«di;ig  uiAljaJa, 
■nd  fuecd  in  an  iron  crucible.  AAer  remaining  exposed  to  a 
white  h«iit  for  itbout  two  hours,  the  crucible  la  put  into 
boiBng  water,  until  all  tliut  can  be  thus  taken  up  lias  di^olved. 
The  solution,  wUicb  h  strongly  alkaliiit',  in  lUtcred,  neutral- 
ized with  ncetii^  ncid,  nod  tite  alumina  U  prvcipliuled  by 
carbonaIl^  of  Ammonia  ;  it  is  aJloctod  on  a  filtCT,  wwUcd, 
dried,  igiiitc<l,  oud  weighed. 

8.  The  filtrate  which  eontnins  the  chromic  acid  is  boiled 
with  hydroclibric  acid,  with  an  addition  of  a  little  alcohol, 
in  order  to  convert  it  into  oxyde  of  chromium,  and  after 
heating  the  whole  until  all  the  nUx>hot  hn«  evaporated,  the 
oxydc  nf  chromium  is  precipitated  by  nmmonia,  collocted  on 
a  filler,  washed,  dried,  ignited,  and  weighed. 

9.  The  portion  wliicb  reflised  todisaolve,  when  the  cnici- 
hie  was  treated  by  boiling  water,  conalnto  almo«t  entirely  of 
peroxydfl  of  iron. 

10.  StlUinan'a  Journal  for  Hay,  IS4S,  gWr*  the  dexcription 
of  another  proeeai  foe  the  aualyiing  of  cliromc  iron  ore,  by 
M.  T.  T.  Hunt,  ax  follow*  >— 

"  'llie  cbronte  iron  ore  i»  firat  lo  be  very  finely  levigated, 
«  graiBDie  (about  lA  gr.)  of  tl>e  waiOied  ore  will  require  IS 
or  30  minute*'  trituration  in  an  a^te  mortar.     It  is  tbon  to 
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bo  mixed  nHth  Ion  or  twelve  tim«»  it»  wri^ht  of  fnscd  bi> 
eiitphato  of  potaBh,  and  the  mixiuro  hoated  to  I'uaioa  in  k 
platinum  crneible^  and  kept  at  a  gentle  red  heat  for  about 
thirty  uiintitts.  Tim  cvuftble  noA  iU  cond'iita  when  cold 
ar*:  ]diw;<-d  in  wati^r,  wliicli,  ivitli  Che  aid  of  li<-ni,  diiMlv<d 
tbe  nlitic  nmiu.  Tli«  graitor  part  of  the  cbruonium  i»  Mt  an 
■  green  bniiir  xulplinlr,  innoliibln  in  wntrr  nr  liydrocliloric 
acid,  and  app^trontly  iilontical  with  that  obtaiiK^l  when  anjr 
salts  of  chromium  are  heated  with  an  excess  of  strong 
xnlphuric  acid. 

'"'l"hc  bc»t  mode  of  treating  lliia  mixture  of  Moliiltle  and 
insoluble  salts,  is  to  boil  tlie  wIioIb  fur  a  fcvr  luinuti^  with  an 
exc8u  of  poliub  or  hoiIo,  trhicli  prccipitattH  the  nliiminn,  iron, 
and  oliramium  that  ma^  be  in  iKilution,  nod  dcoompoaca  the 
innolubk  nulphnto  ;  it  i*  not  ctmj,  liowc.vor,  in  this  wny  Iq 
remove  all  the  entpliiiric  ncid,  and  thus  render  tlie  re^due 
quite  soluble  in  hydrochloric  acid  ;  but  this  is  of  no  import- 
laace.  The  dried  prccipitnto  is  now  to  be  treated  after  the 
process  recommended  by  tVeAenius  which  coDsiflis  in  Aulng 
it  with  five  limi«  it«  weight  of  a  mixture  of  e>qua]  porta  of 
nitre  and  corbonntc  of  soda.  The  operation  should  be  per- 
formed in  a  platinum  or  ratber  in  a  silver  crucible,  over  a 
tfirit  lamp,  and  the  mixture  kept  in  fusion  ten  or  fifteen 
nlDntes^  to  eiuure  the  perfect  solution  of  the  chromium. 
The  chromiit«  of  putodh  is  then  dissolved  out  from  the 
nalxtare  of  oxyde  of  iron,  alumina,  and  magneala,  wliieh  may 
be  nparated  tn  the  ordinary  manner  i  If  the  precautions 
above  mentioned  liave  been  observed,  no  tnco  of  undeoon- 

Lpooed  ore  will  be  left  nfter  treating  the  mixture  with  hydro- 

Pplilorio  acid.  A  sinull  pdrlioii  of  tnagDMia  remain»  dissolved 
in  the  filtrate  from  tlu)  prucij^ijitc  by  carboiMte  of  soda,  and 
may  bo  oblain«l  by  tivajiontting  to  dryness.  Any  silica 
whieh  tlie  minimal  contained  i»  also  diivolvcd,  snd  may  be 

kwparated  in  the  tuwial  manner. 

■  "Tlw  prewnc«  of  a  miiall  portion  of  sulphates  prevoois 
tito  dcterminatioa  of  the  chromic  acid  by  a  salt  of  lead  (  we 
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aceortingly  wipfirjotiirate  tbc  solution  willi  liydrocliloric 
acid,  aud  hoil  wiih  alcohol  to  convert  it  into  clil<iriile  of 
rliruniium.  frum  whicJi  tUe  oxjrde  ts  precipitated,  bjr  iKl<ling 
aaimoDia  in  excvas  and  Imilin^  for  a  few  minuter. 

■'  I  liavo  tfVOfAojvd  tliiji  method  Ni!Verul  tiiui--a  witb  perfect 
0uec<M.  It  in  Miaj  of  exocntion,  and,  twing  free  from  anj 
aooTM  of  error,  yields  verf  aoconttc  ro«ulb^" 


CU  ROM  R- YELLOW^— See  ChromaU  t^  Lmd. 


CUBTSOCAU— See  Bran. 


CHRYSOCOLLA.— Sec  Borar. 


CINNAIIAR.— See    VervtiBion. 


CITRIC  ACID. 

I.  Cftrio  aciil  in  rolourU'M  and  crfslalliz«>  in  rboioboedral ' 
priSBi^  rerj  noluMo  in  water,  anil  of  a  vciy  unur  tlavour. 
Il  U  not  altered  by  cx\mi\m  to  the  air,  it  i«  now  manufac- 
tuivd  in  largo  ijuanliiivs  for  the  iu«  of  calico  printers.  Its 
specillo  gravtl/  is  1.034.  The  ai|ueoiu  •oluiioo  of  citric  add 
Is  apecdll^  altered  bj  expoanre. 

9.  Citric  and  U  aoineilinc!)  adultemled  with  tartaric  aeid. 
In  order  to  itRtccI  tlii*  fraud  it  t>  cuxlontery  to  dimwlve  a 
lflv«a  weagbt  of  tlu;  acid  in  water,  and  li>  n<l<l  gra<Iuallj- 
tlmetoaMiutionuf  lijrdratoorof  cnrJMnatv  of  piitiuh,  Rlirring 
the  wliole  brifkly,  which  prodnccv  a  prMHpilaUi  uf  bitartraie 
of  pOtMli-  If,  howevcJ',  lite  qiiantitjT  of  tartaric  ni'id  prcwnt 
'\m  miibII,  thi'w;  rc-ngrniH  may  fail  in  inilicatinjc  it,  beeaiue 
bitartrat«  of  |N>taiib  u  rvadil)-  eoltiblc  in  a  allgfat  Utoou  of 
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Iiydiule,  or  of  carbonate  oT  iwtiub.  It  u  Uierefbn  bflttw  to^ 
employ  a  Maturated  eulution  (in  the  oold)  of  cMorid«  of 
poUunMUin,  or  ol*  nitrate  of  polasJi,  or  of  neutral  eulphale  of 
poiuli,  at)  tiaeu  of  which  does  not  interfer*  wiUi  Uw  pr«ci- 
pitiit«  of  Uurtntte  of  potash,  which  will  ba  formed  if  tartaric 
ncid  it  prwent.  It  should  be  rememberci]  lliat  bitartrate  of 
potiu^h  i*  nut  All  innoluble,  hul  only  a  apariiigly  Milubl«  salt, 
anil  tberdurt!  ihi-  nulutioo  of  citric  aoid  should  not  he  dilute, 
for  no  precipitate  would  then  appear. 

3.  if^  bowcTor,  the  wolutaon  of  citric  acid  i>  already  dilute 
It  shontd  be  coDccntrated  hy  evaporntioo,  or,  ioKtend  of  the 
abore  nainc4  suit*  of  pota«h,  acetulv  of  potn^th  miiy  be  um-d 
ici  preference,  for  being  a  d*.-Iiquc»ocnt  ult,  it  nri.-<l  out  bo  dis- 
eolred  previous  to  n<lding  it  to  the  i>olntion  nf  the  citric 
acid. 

4.  Citric  add  M>roctini<-.»  ntlrnciA  moiitunr  by  e.xposure, 
wliich  le  a  proof  that  it  still  retainii  n  nniill  projiortion  of  the 
Hilphurio  acid  ased  to  prepare  it,  and  tbc  pmcncc  of  which 
may  besides  be  detected  by  diMolving  a  jxirtion  of  It  iti 
water,  and  testing  with  a  mIuIiod  of  chloride  of  barium,  which 
will,  in  that  case,  prodnce  a  white  previpitaie  of  sulphate  of 
tnr^-ta  insoluble  In  wat^r,  and  in  liydrocliluric  arid.  In  order 
to  fnM  it  from  this  sulpburio  acid,  it  should  be  reoryttalltzed 
several  ttmcw. 


CLAY  IBON  STONE.— See  Inm  Ore*. 


CLOVES. 

1.  CloTM  are  the  flowers  of  the  caryvphyilut  aromaticiu, 
growiai;  in  the  Moluixas,  and  gathered  before  Ihdr  opntiiig 
or  deveJopuent.  Uood  cloves  have  a  strong,  arocuutle  odmir, 
and  should  be  UfKe,  itluuip,  and  of  a  dork  brown,  eearly 
Usck  colour)  tltey  nliould  not  be  broken  or  Ulwrwise  im 
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perfect,  ibe  knob  at  the  top  slionid  b©  preaent,  and  when 
inressed  wiUi  the  nxU,  the  oil  »hotiliI  «xud<iu 

2,  Clovea  sr«  oflen  ad  u  lie  rated  tij  nulilraction :  tlint  is  to 
SBy,  «k>v«a  from  wliicb  tli«  esKntiol  oil  l>ii-->  Ih-iii  extracted, 
luv  MmntimcM  mixed  irilh  other  genuiDi-  i-lovra  of  good 
qu«lilj,  from  which  they  mtbiorb  u  ]>ortion  i>(  tlic  cusontial 
oil  wliich  the  InKor  conlnin,  bo  thnt  the  IVnud  cannot  be 
paiily  detected,  except  by  careful  examination,  for  the  doves 
(mm  which  the  oil  luu  been  extracted  are  of  a  lighter  colour, 
Ibey  generally  have  lost  the  knob  at  the  top,  are  leas  beavy, 
and  when  they  are  pressed  by  the  nail  no  oU  exudes. 

3.  As  oloTee  readily  absorb  moisture,  their  weight  may  he 
coiuiiderably  tnCKoMd  by  putting  them  iu  n  dniup  place. 
Thu  fraud  i«  readily  dct^tvd  by  wtilghiug  off  a  certain  por- 
tion of  tlic  Hun]>l^  and  jilocing  it  under  a  glass  receiver,  by 
tin  nde  of  a  wide  cnpeulc  ^lU'd  with  concentrated  ftul)>lniri«  i 
Mid.  On  re-w«ighiug  it,  tlic  lou  indicates  tbe  amount 
water. 


COAL  GAS. 


1.  The  coal  gas  used  for  gas-light  is  a  mixture  of  carboitie 
acid,  carbonic  oxydc,  hydrogen,  and  nitrogen,  protocarbu retted 
hydrogen,  with  rapuun  of  hydrocarbans  and  olcflant  gas  ; 
tlie  illumiiiutinn;  ]>owcr  of  the  gaa  depends  chiefly  upon  the 
(quantity  of  tlio  two  latiecr  substances  contained  in  a  ^rea 
Iratk  of  gnH,  but  more  especially  upon  the  relative  aioount  of 
thn  last  named  i^impoiind,  the  pro])ortion  of  which  however  [ 
<limiui«lie*  graditnlly  as  the  operulion  of  producing  the  gai 
at  the  work*  ailvaneoi,  until  towards  the  end  of  tli«  treat- 
Hi  of  the  charge  in  Ibo  ret«rts,  tlie  gM  evolved  contains  a 

considerable  ipmnlily  of  hydrogen  and  of  oxyde  of  fiarboi^| 
which  biirn  with  a  faint  blue  and  dimly  liuninons  Aanie. 

2.  Tlie  same  unfavourable  result  is  obtained  by  incrcMingl 
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tb<-.  Ii<^nt  of  (he  retorts  conlaining  tli«  charge  of  eoala,  the  gaa 
bring  iln'rt'bj-  deroiupoaed  or  decarbonized.  But  whibt  the 
illaminiitiiig  |iow«r  uf  llie  gas  evoli-ed  bj  auch  troaiDwnt  is 
dvteriorat'Ml,  itii  tvlumr  or  quuntity  ii  unfdrlunntdy  incrcued. 
We  8ay  un/orttmalrly,  bcicniiwi  gas  being  pnid  for  bjr  gi»- 
meter  registering,  it  i»  evid'-ot  thut  the  customer  ofVo,  nnd 
to  a  gT««t  extent,  is  not  in  renlity  supplii-d  nitli  Ihflt  Tor  wlitcU 
bo  contracted  with  tlie  company,  and  he  therefore  imym,  not 
for  lighliag  gu,  but  for  its  ghost.  I  hftve  noticed  tJint  tin* 
gu  supplied  during  the  first  ]iart  of  the  «nenfng  I<i  gencrkllj' 
of  sufficiently  good  quality,  but  between  tcu  and  olcvtn 
o'clorl:,  i|j>  illuminating  puwer  HuiUh-iily  i-linngus  nnd  almoel 
vanishes  gati  of  an  inferior  (luntity  buing  probably  at  that 
Uate  turned  on. 

3.  Since  chlorine  ha«  the  ])oivc<r  to  form,  by  combining 
with  oledant  gas  and  nrith  the  vspoun*  of  hydrocarbon.  ■  pe- 
culiar mly  litiuld,  the  protluction  of  which  is  propurUouate  to 
the  quantity  of  the  abore  eub^tnuees  whifh  may  be  prownt 
in  the  gad,  it  ij>  clear  that  the  diniinuiiuti  wlijch  a  giv«n  Tulumc 
of  goa  will  suffer,  af\er  bring  mixed  with  chlorine,  will 
at  onec  give  the  amount  of  oleSant  gaw  anil  of  hydrocarbon 
vii]i'iur  coiiluiiied  in  lliat  vohiini!,  anil,  con»if|ucnt]y,  indicate 
its  illuminaling  |>ower.  TtiiH  ia  eajiity  ilonc  bj-  tilting  a  gra- 
duated Jar,  of  about  an  inch  in  diameter,  with  water, 
ami  ilien  turning  it  npeide  down  in  a  ivater-trough,  so  tbmt 
bciitg  filled  will)  water,  it  may  stand  in  the  trough  in  tlie 
following  mannmr  :^ 

Tran&fer  now  the  gat  to  bo  ox- 
amincd  to  the  greduattil  jar  until 
It  ia  half  full,  and  fill  t)ic  other 
linlf  of  thn  graduated  jar  with 
pure  rhlorini.^  ga)i,  (-arcfiilly  pro- 
tcctiiig  the  mixture  from  solar 
light.  Lt«ve  then  the  whole  at 
nwl  for  tweiity-fuur  houn,  and 
then  obecrte  the  amount  of  con- 
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d«n.iiitKi«  which  will  linve  taken  place.  Thediminutioiiof  tli« 

,  volume  of  Uie  gas  first  introiluced  into  llie  jar  will  inditaie 

Tcry  spproxinifitivv^ly  the  proportion  uf  oktiaat  ga»  in  tlmi 

TollUDCi. 

4.  For  piMtical  purpows  the  toIuc  or  illamluating  powrr 
'  of  co«U  gw>   taaj  be   rwidily  estiniBtpd  by  comparing  tlic 

shndowg  projected  upon  a  screen,  such  us  a  sheet  of  white 
paper,  by  the  intorposition  of  an  opnijiic  body  between  a  w*X 
eandUt,  or  any  other  flame,  taken  ait  n  etanJnnl,  and  the  jet  of 
inflamed  gas  to  be  tested,  nnd  with  whicli  it  has  to  be  cnm- 
|iared.     The  experiment  in  |>crforTned  as  follows  : — 

5.  A  slieet    of  unglikzisl  white    paper  is   to  be  pinned 
to  a  wbU  before    the  two   lights  whow-  relative 

power  has  to  be  tested,  and  between  them  and 
the  sheet  or  screen  of  white  paper,  and  at  a  distance  of  about 
lltree  inches  from  the  latter,  an  iron  rod,  about  the  nice  of 
the  amall  finger,  id  to  be  placed,  taking  care  to  dispotf  the 
Ughtu  in  tiuch  a  way  that  the  two  iihndow;i  of  the  rod  upon 
the  acreeu  be  contiguous.  The  rod  photild  be  previously 
blackened  by  holding  it  in  lh«  flame  of  a  candle.  If  tlie  (wo 
•IhhIdw)  ore  not  of  the  Ritmc  depth,  or  degree  of  blaeknesf, 
oae  or  the  other  of  tlic  two  lights  must  be  shined  towani* 
th«  Mrccn,  or  renwved  at  a  greater  distance  from  it,  until 
:  at  tho  two  shadows,  by  standing  exactly  oppoMin  tlie 
■crwn,  tlniy  n|>peAr  to  hare  the  some  degree  of  iri- 
tcoMty.  Thi:<  point  being  hit,  the  relative  intensity  of  the 
Uglita  being  directly  as  the  square  of  their  dialance  from  the 
•cre«a,  their  comparative  illuminating  power  becomes  known. 
Suppo«e,  for  uuimple,  that  the  jet  of  inflamed  gaa  being  at  a 
ilistance  of  three  feet  from  the  Hcreen,  it  l*  found  tlutt  the 
wax  candle  requires  to  be  moved  toward*  the  screen,  at  a 
ilistBDce  of  two  feet  tLieivfrout,  to  oUtnin  the  same  depth 
of  Blmdow,  tiMi  operator  Ims  only  to  square  these  numbers, 
and  ibe  difference  csprvMcs  the  proportion  : 


X  3  =  9i    2x2 
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Tlw  relative  illuiuinaiiug  power  of  the  hro  Hums  would 
tli«n  be  iit  ilmt  cnm  as  4  is  to  9,  or  a«  I  Is  lo  2|.  Tlw  lUmo 
to  be  cuiniMux'ii  should  be  |ilai-e4l  ai  the  same  lielgUt. 

fi.  In  nrilnr  lu  UM-ertuin  whether  Mai  gu  is  free  fron 
»iil{>h II retted  h}-drog<^n,  a  iiiai«tened  iiiip  of  paper  un|>reg- 
iiat«<l  with  a  solution  oracotnte  of  lend,  ahoulil  bv  licld  np  to 
tlie  gaA-burner  whil»t  the  gu  ia  eacaping.  If  th«  latter  is 
pitra,  tlie  abore  te^t-paper  will  raanin  colourless,  but  it 
will  turn  bbck  if  Ibv  gas  coiiiiuns  sulphuretted  liydrugen. 


ABS.UC4iEMB.VT  OF   GAS   METBBB. 

T.  A(!o«Teii>oiul<rnt  of  iIk!  "  Uiiilder"  Raya  : — "  In  supplying 
ttin  H-i-t  nidor  ivitli  wnli-r,  Home  atrp.  fibould  bo  exercised. 
I'lie  snppticrs  arc  safer  tbnn  tlic  caDBUturrs.  A»  soon  as  the 
waiM-  decreases  tu  sucJi  quantitjr  as  would  allow  more  gaa  to 
pu^*  tliBu  would  be  rogistcrcd,  directly  does  a  valve  (natil 
tlif  II  kt^pt  open  bj  a  float)  closer  to  prevent  the  i)aaMg«,  and 
darkness  ensues,  untU  additional  water  be  supplied  to  tli« 
metirr.  Tliis  is  all  very  admirable  for  the  seciirit}-  of  lh« 
I'MRipanles,  but  if  (here  be  too  much  water.  I.e.  more  than 
iieiually  nviuired,  the  coiisiuDor  doea  not  thi-n  obtain  tlie  pro* 
pfT  quniility  of  ga* ;  but  there  is  n  limit  to  this  in  what  is 
ti-niicd  the  dry-well,  into  whicli,  if  the  watrr  should  bo  In 
HUch  excess  as  to  flow,  the  oonnutucr  has  notice  by  tlie  flicker* 
ing  or  jiitnptng  of  the  several  lights.  Now.  it  is  between 
lh«ai*  two  extremvfl — tlie  want  and  the  excess  of  water — tliat 
fliH  ooosonicf's  ntlenliou  sliould  be  directed,  nnd  by  the  in- 
iwrtion  of  a  piece  of  plate-glass  in  the  front  of  the  nieler,  the 
i|iinntily  of  water  nay  be  ascertained  at  a  f;lance,  at  an,'r 
time,  and  be  kqrt  at  a  ialr  hesglit  (to  a  mark),  am!  hii  a  litir 
quantity  of  gaa  neaMtred.  Poriiaps  it  will  be  as  well  to  aay 
tltat  tbb  can  only  b<>  done,  without  leave,  where  tlw  meter 
bdonga  to  Uw  conruiacr." 
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COBALT  ORE. 

ORBY  COBALT  ORE.    AR3ENtO.SULrUURET  OF 
COBALT. 

I.  Cobalt  it  found  priacipally   la  tlie  following  inine- 

Osjrgennk'il  Ores.  —Oxjde  of  Cobalt. 

Coboltiferous  maoguiese. 
SntphiircltrKt  Oree. — Sulpliuret  of  CobalU 

Sulphate  of  Cobalt. 
Anenietted  Ores.  ^Anoniuret  of  Cobalt. 

Ani'jiio-itulpburet  of  Cobalt. 

Ancniat«  of  Cobalt, 

Ancnito  of  Cobalt. 


2.  Of  all  thcM  or«  tint  ancnio-«alpfaiiret,  or  gra^  cobalt, 
b  the  ricbest,  and,  00li»eqa«itl7,  the  most  valuublt^.  It  ran- 
tidta  of  equal  e<iuiralent»  of  biareeniiuret  and  of  Iniiulpliurei 
of  oobali ;  its  fonuuU  is  Iherafore  Co  A*„  Ci>S,.  In  npprar- 
■iicv  it  in  very  much  like  tbe  onwDiurvi  of  uiball,  Imt  um  it  in 
altOMt  Iree  from  nickel,  it  id  much  moru  4-a.<(ily  oiiitljxvd  tluin 
the  arMniari.>1*,  whiob  arc  alwnj*  found  mix«il  witli  ar- 
leniorats  and  sulphurot*  of  iron  and  of  ni«kr1,  which  cannot 
be  occuratcl/  MCparatcd,  especially  the  Dickel,  except  bj  n 
peculiar  process  wliicli  is  kvpt  MCrct. 

3.  lu  tli«  coune  of  the  elabomle  inveiligationa  which  I 
nadettook  in  refenncc  to  the  ntoaufadure  of  oxyde  of 
wbolt,  I  tried  most  of  the  vorioug  method*  of  aiialjM*  of 
cobelt  orw  which  liave  bocn  puUiahed,  and  I  nni  «utii>fied 
thai  when  both  eobalt  and  nickel  an  prewiil  in  Dip  on',  thvj 
cannot  be  Mporated  Drom  each  otli«r  hy  nay  of  tlioMi  nM)thod^ 
even  with  moderate  accuracy.     By  Liebig's  mctltod  a  per- 
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I'rctlf  pure  oxydc  of  cobalt  can  be  obtained,  it  in  tnie,  but 
u  great  qunnliiy  of  tbo  cobalt  conUioed  in  tlw  ore  remaiw 
behind,  and,  if  the  operator  attempts  to  obtain  the  wliolfi  of 
it.  it  is  then  coiilaiuinatod  by  either  oxjde  of  nickd,  or  of 
iroD,  or  by  bolb. 

S.  Liobig'A  process  is  as  foUowa : — The  ore  is  first  pul- 
vcriM-d  and  roosted,  ftnd  Ibeti  projected  hy  small  pnrtioiu 
at  B  time,  into  u  samll  crui^ible  or  iron  rcuel  coiitoiiiiit;; 
tliR«  portA  of  bisiilpliuie  of  pul^h,  fused  by  a  moderat/!  li«at, 
and  which  from  beiug  fluid  ut  Timt,  soon  olXer  ibe  addi- 
tion of  llie  pulverised  ore  becomes  of  a  puaty  coiiustenoe. 
Thu  fire  is  then  urged,  until  the  tniiM,  being  perfeclly  fused, 
•:iiiil«  wliile  fumes  of  siilpliurie  acid  no  loii^r.  The  fuved 
mn»«  i«  tlien  wtthdmwn  fron)  the  crucible,  and  when  cold,  it 
ii>  reduced  to  powder,  and  bcnted  (in  an  irvtt  boUrr)  with 
wnlcr,  to  •epwnte  the  soluble  matter  ;  the  Hijuor  is  then  fil- 
tered, or  decanted  cleor,  It  should  bo  of  a  pink  colour,  and 
Mbould  yield,  with  pure  pc>ta»]i,  a  blue  precipitate  of  bydrated 
iisyde  of  cobalt,  which  mu!>t  be  washed  witli  boiling  water, 
llils  process  is  XtitfuA  upon  the  property  of  sulphate  of  co- 
ball  to  rrsJRt  a  red  heat  without  undergoing  decompOMlion, 
whilst  the  sulpliates  of  iron  and  nf  nickc]  ar«  decomposed  at 
thnt  temperature,  and  remain  behind  in  an  in«>olub1c  stnt«.  t 
have,  however,  tried  this  proocM  in  evitry  iniHginiil>)r  way, 
treating  tbo  ore,  as  described,  both  in  iron  and  in  cUty  erad- 
\Aw  (the  flnt  are  ili«  worst)  with  bintlphatc  of  potash  and 
with  aulphuric  acid  ;  but  without  succma.  I  inrariRUy 
found,  lliut  if,  in  order  to  obtain  all  the  cobalt  prtuntt  in  the 
ure^  the  teni|HTalure  wu  not  urged  to  the  bigheM  |ioin(,  but 
fctft  for  about  on«  bour  at  a  good  red  beat,  a  portion  t^ 
the  mdpliate  »f  iron  and  of  nickel  n'jdstod  decomposition, 
and  llio  litjoar  obtaincil  in  treating  the  rendaum  with  lulling 
water  liad  a  mlour  witicb  may  appear  pink  to  lh«  unprao- 
tised  eye,  but  which,  in  reidity,  has  a  murky  tinge,  and  is 
fur  IVom  the  Wauliful  and  d^^p  rose  colour,  which  is  oue  of 
the  cbtUMiensties  of  the  solution  of  pun  cobalt. 
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5.  I  vtmlA  rcmwk,  llmt  all  coball  solutioni),  wIimi  vaxich 
diluted  with  n-ater,  Klwaya  apiwarof  a  licniitirul  pink  rolnuri 
but  let  itio  operator  coiicentnte  lli«  mliition  hy  evaporation, 
um)  lie  will  soon  pevneive,  that,  a»  it  grndually  becomes  re- 
duced in  bulk,  tlvu  uulour  will  bneomc  iltTtcrioraled,  am! 
ahliiialvlj'  turn  bronni.ili  or  (iriingip,  wht<;h  is  not  the  ra»r- 
irilh  Um  Mlulion  of  tbt^  pan  oxydc  of  cobalt. 

6.  The  Mlution  of  sulphate  of  cobalt  is  that  which  may 
mart  deocirc  the  operator,  because  it  has  always  a  Rne  colour, 
even  when  oxcecdingly  impure  ;  anil  an  incompclent  person 
may  ibiu  flatter  hini*«lf  Ihnt  h«  has  at  last  succciMled  in 
obtainiiij;  ihr  purr  mhtian  sought  at^er,  when  he  may  find 
that  the  uxyde  thrown  down  from  ourh  a  liquor  may  Im- 
oontaminatc^l  to  nn  vnormouA  extent.  A  .^amptc  of  oxyde 
of  cobalt,  wliicb  had  iKrn  npr^'jwntcd  a^  pn^f,  and  which  was 
•entto  tae  foranalyKU,  I  found  to  contain  no  Ich.'<  timn  upwanb 
of  7<)  percent,  of  oxydc  of  iron  and  ollii-r  impurities. 

7>  If,  b()wrv4T,  inttiw]  of  exposing  tlie  inuas  fused  with 
biculphuir  (jf  potash,  ns  above  rniid,  to  a  gucxl  rvil  bent 
omljr,  the  tcmpc-mlurc  U  raisc<I  to  a  goofl  white  hcut,  and 
kept  lo  tliat  poini  for  almiil  otii^  hour,  the-  innss  aAcr  ooolinK 
and  bdng  tn-ated  with  boiling  water,  yieidx  a  beatiliful  pink 
aolultonnf  sulplial«  of  cobalt;  but  tlii«  i»  alteiid«d  wllk^reaC 
loM,  bccauHc  a  large  ipnintil}*  (iifarly  one  lialf)  of  the  sul- 
phate of  rubiilt  is  <lccuiiipi>9i'd  at  ihul  heat,  and  rrmains  in 
the  inwdnbli!  rMidunro. 

8.  Another  criterion  of  the  purity  of  oxy<lo  of  cobalt  is 
tills : — If  a  portion  be  li-eated  by  concentrated  liydrochhiric 
MiM,  it  should  yield  a  solution  (witliout  uiy  residuum)  of  a 
maenitlcont  blue  colour,  similar  to  that  of  copper  in  ammonia; 
if  it  baa  the  slightest  ^nge  of  green,  nickel,  or  iron,  or  bulb 
nickel  uiiil  iron  arc  preaeal.  This  blue  solution,  diluted  with 
water  sliuuld  immediately  become  of  a  pun^  bright,  and  derp 
rae  colour,  and  a  solution  of  pure  cntr*tic  polasb  »houM  re- 
precipitate  tlw  eobalt  in  the  stnl«i  of  a  hydrate,  in  flue  hlu« 
Aalua,  without  efierresccncxs  and  Uiew  should  be  converted 
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hy  ignition,  at  a  low  red  beat,  into  a  fln«  h\itA  powder. 
^Vhen  oxyde  of  cobalt  Tails  id  one  or  iIi«n  ekaracterutics,  it 
niaj-  be  conftdentljr  declared  impure. 

9.  Tbc  procciwea  dttiuribed  by  Itlr.  Louycl,  in  the  "  Cb^ 
inlcal  Tiiuias'*  in  tlie  "  ClMtniiml  Gaxelte^"  lu  tlie  "  Bulletin 
tic  rAi:u<li'uiif  tit!  Bdgiiiuo,"  uad  in  ihe  "  Fliilompbical  M«- 
ga&ne,"  in  the  oiontlia  of  Uecerober,  April,  oiid  August, 
IB4EI,  arc  perfuoUy  iuoorroct,  and  Kliould  not  be  relied  upon 
in  tbe  »ligbteM  degrees 

"  Hac  nobi)  diiit  ptfjocum,''— PuuT. 

10.  The  oonstjtueots  of  grey  cobalt  or«  free  from  niclcfll 
ue  aa  follows  : — 


SktittMud. 

Tunabrri. '  Tunabug. 

Cobalt    . 
Ancnio  . 
Eulphui  . 
Iran    .    . 

SSIO 

43.(7 

2O.0B 

S.I3 

as.iu 

4!),00 

4t.ua 

AS.flU 

a.Aa 

0.00 

lUCUO 
Suatatjm, 

»7M 
Tmint. 

SI9.&0 
Kla|imtl>, 

1 1.  As  j-nj  cobalt  ia  Insoluble  in  bydrocliloric  acid  usi 
in  sulphuric  acid,  atiua  regia  louet  lx<  employed  to  dissdirs 
it,  and  tbii  onolyaiit  may  be  performed  aa  follows  : — 

IS.  Take  100  graius  of  the  ore,  previously  wi^l  pulverised, 
and  digeM  th«u  in  a  flask  with  «lrong  nitric  ncid  ;  when  the 
action  of  the  add  hu  nearly  ceased,  conoontrated  hydrochloric 
neid  should  be  atlded,  and  the  whole  boiled  until  the  sulphur 
MporalM  in  porf(»:tly  yi-llow  lumpn.  To  obtain  llieee.  It  is 
soawllmes  iwoesaary  to  cvaporato  the  ll<|nor  to  a  iwmewhat 
puly  eoesbtence.  Water  i»  then  to  be  added,  and  the  lamps 
ursul|)i|iur(aDd  the  silica,  if  any  bcpment,  which  a  generally 
tiM  oaS6)riia«ld  b«  separated  hy  Altering.  A  stream  ofsnl- 
phureiied  hjrdngen  should  now  be  passed  througb  tbe  Hlterml 
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a  lnHg  time,  that  is,  until  it  is  fully  auparBatii- 

*rsled,  an<l  smQlb  strongly  of  fiiilphuretted  hydrogen,  nftor 

wliicli,  it  mint  be  left  la  digest  for  sereml  houra,  al  a  g«iill<^ 

keat,  Jn  order  titat  all  the  sulphurct  of  arsenic  vat,y  outii- 

pletely  >qMrat«. 

18.  The  solution  Slierod  from  the  sulphurct  uf  arsenic 
coDtaius  now  the  cobalt  and  the  iron,  which  may  be  Miparate*! 
from  vuch  other  hh  fullows:  — 

14.  A  Htruun  of  cltlorine  is  lir^  paMcd  through  tbn  liquor 
filtered  from  thd  nutphiircl  of  iirwnic,  in  order  to  convert 
the  iron,  which  lias  been  dtoxydixcd  by  the  action  of  sulpliu- 
[mt«d  hydrogen,  into  pcroxydc  of  iron,  or  else  the  liquor 
lid  be  oonceiit rated  by  ovajtoration  (if  too  dilute)^  and.  a 
iiilrti;  acid  being  added,  the  whole  should  be  bolleiL 
The  ttolution  nhould  next  be  nearly  saturated  with  aminoniii. 
Hut  i»  to  my,  ammonia  lUUHt  be  tarerully  added,  stirring  all 
the  wliili^  ntitil  a  fm-  ruddinb- brown  flnkea  of  peroxydc  of 
iron  brgin  to  njipcjir.  The  whole  in  healed  in  order  to  sun 
whcthwr  tluvc  flakei  will  n-iliKwlve ;  if  tliey  do,  more 
aminonia  laant  be  poured  in  :  but  iihoiild  too  much  aramonin 
have  be«i  incautiously  added,  it  may  be  easily  remedied  by 
pouring  a  few  drope  of  dilute  hydrochlorie  acid.  The  solution 
hariiif  been  nearly  Mitu rated,  an  just  xiui],  witli  ammonia,  a 

iaolution  of  neutral  Hucdnate  of  aminonia  in  uitiled  in  exeeu, 
wliicli  will  pn:cipili)te  the  iron  in  the  slate  of  pcrsucoinale  of 
iron.  The  whole  is  then  left  at  rest  in  a  wnrni  plnof,  for  Mine 
tinw,  after  wtiieh  the  lifjuor  is  allowed  to  cool,  and  the  pcr- 
auecinati!  of  iron  is  iH;|>arBled  by  filtering,  washed,  dried, 
ignited,  and  then  wcighcil  as  pcroxydc  of  iron 
15.  The  liifuor  iilt<-rvd  Irom  tlie  precipitated  peranocinnti- 
of  iron  is  now  treated  1^  hydroaulpburet  of  anaionia,  wliieh 
prcdpitatM  tlie  cotxdt  in  tlie  stiii«  of  sulphuret  of  cobalt 
^^  (black).  Tian  prvcipitntc  is  colkcted  on  a  Hlter,  and  waalml 
^■trilli  water  containing  a  little  hydrosulphuret  of  ammonia. 
^^  Aft«T  washing,  the  siitpliuret  of  (mJhiU  may  be  scraped  as 
coffifitetely  U  possible  from  the  filter  and  put  into  a  glnw- 
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beak«r,  tbo  lilUr  h  tlieo  Ininit  on  IIm  cover  of  tli«  cruclbto, 
(not  rM  lliL-  crucible,  whiirb  might  otbcrwtw  be  ilaiuuged  hy 
tile  nutuction  of  ft  little  oxjrdi>  of  cobalt  to  the  melaUic  tltMlt, 
by  the  charconi  of  tlic  fittnr).  It  in  vMor  ami  quicker  to 
burst  n  hole  in  lh«  filler,  luiil  by  m<-juu  of  n  thin  ttrcwDi  of 
water  from  the  vrasbing  liotllr,  to  wiub  the  contcfitt  of  the 
Hiter  doirn  ihrougfa  ilw  Itolo  itiio  the  glaaa-beakttr,  whidi 
vrill  Ruporsede  tlie  nweenif  of  bumini;  Um  filler.  The 
fupcmaUrat  water  nia}'  now  be  carefully  decuitei),  wid  srn»^ 
nitric  ndd  being  poured  on  tbu  nulpburet  of  cobalt  in  th« 
bcokcr,  tlie  whole  is  digcslod  with  the  liulp  of  Imt,  until  th« 
eobttit  IiM  <li.isolTeO,  iind  tbu  !<ul|iliur  Ima  iiggkiBieniled  into 
lamps  of  a  perfectly  yvlioir  colour,  which  may  llien  be  Mpa- 
rated  by  flltering.  Before  tilt«!ring  the  litjuor  it  sbouM  be 
dilui«d  with  vratcr,  for  otherwise  il  would  corrode  the  lilter 
and  pSM  through.  The  filtrate  ts  tlien  Irealed  by  a  tM^ulion 
of  pure  pototfb  wbi<^  precipitates  the  oxyde  of  ootiall  (blue). 
Thu  blue  precipitate  tif  liydrated  oxyde  of  cobalt  i«  then 
oollecti'd  on  a  filter,  washed  with  bmling  water,  i](nit«l  and 
wingbcd,  wbicli,  fur  practical  purpodco,  gives  a  *nflici«olly 
ftccorate  rcfult ;  but  if  great  nci^umcy  i*  rv<inired,  the  ignited 
rzid«  of  cobalt  muNt  be  rvduci-d  b»  tbi^  Mate  of  m«ia11ic  cobalt 
by  henting  it  in  a  etrcnni  of  bydmgnn  g»f.  (See  my  edition 
ofSowi'a  Treatise  of  Analytical  Cli«nL*try,voL  11,  page  128.) 
See  tkc  article  on  Zaff're. 


COCURNEAL. 


1,  Cochencal  is  a  small  iniK«t  which,  a*  met  with  in  com' 
nurce,  lias  llio  apponmncc  of  »innll  bi'rrie*  or  Meds  of  a  dark 
brown  or  ptirple  roliMir,  Rhrivcllcd  aivd  marked  with  little 
tmti>ver«al  furrows  or  wrinUea ;   totnotitnea  coclienc«l   is 
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BuperficUIly   wliiu%    in    wliicli   c-nM-    it  in  known  m  lUttr 
cocheneal,  ihe  nlbpr  bi^iiifr  cnlU-il  Iiloi-k  (^nrlic-ni^l. 

it.  Dr.  ItnncToft  sayi>  timl  lUitt  i><ii-lii-noAl  in  br«t  wbicb  is 
large,  pluin]>,  drjr,  anil  of  u  xiletr  u-hite  oolciur  on  the  surfnop, 
but  thU  apfxjfiriince  i.i  ofiL-n  Bitilii^iHlly  fcivtn,  according  to  Dr. 
Uro,  y>y  moistrning  \\v.:  genuine  ctwiirnval  with  gum  (val«r. 
Bad  then  shaking  it  about  in  n  bug  or  Imx  cnntnining  pulver- 
ised BQlphat«  of  baryta,  \iy  whicli  tlin  appearance  of  silv«r 
mclMDettl  is  at  once  imparlcil,  thu  wwght  of  tliia  espenaive 
ftrtide  beiiip:  iIiub  in>-ri-a*r-<l  to  thu  fxtnnt  of  10  or  12  per  ceiit. 
with  wor(lile:M  heavy  *por.  which  ih  then  eoU  ai  lUe  price  of 
cocliencal. 

3.  PuWeriKed  tall  and  carbonate  of  lead,  Venice  tate  and 
tttatite,  are  often  uacd  in  the  name  mnnnvr  to  iiuitate  iilv«r 
coclieucal. 

4,  All  these  fUaillcationH  niaj-  bn  ilolncted  by  niaceratiog  tlw 
oochencol  in  water,  the  pulverixi;d  i>iibstanccs  become  looM, 
and  may  tlieu  be  onsily  ecpnraterl  by  decanting  die  turbid 
li<|uor  and  allowing  to  settle. 

&.  In  or<l<rr  iMwever  to  detenuiue  llie  tinctorial  power  of 
cochcncnl.  the  opcratur  should  lake  20  grains  o&tbe  sample 
of  ooclivneal  unilttr  examination,  and  alim  20  grains  of  » 
■uaple  of  cocliencal  known  to  Xxt  genuine,  and  both  should  be 
boiled  separately  in  a  ijuurt  of  water  for  the  same  space  of 
time,  each  dacootion  is  thrown  upon  a  separate  S\m,  and  the 
li<|i)or»  are  poured  into  two  glnxs-nieasiun-s  cHpablc  of  holding 
a  quart,  water  is  then  addird  to  eaoh  so  b^  to  make  up  tbe 
quart.  An  equal  quantity  of  each  of  these  liquon  being  now 
|ioured  into  the  lubee  of  the  colorimeter,  (see  Ittdiffo,)  tlic 
diferenee  of  colour  may  be  ascertained  and  estimated  from 
Ibe  proportion  of  water  which  must  be  added  to  the  deeper 
•olution  Co  bring  il  to  the  sunie  hue. 

6.  Or  else,  an  equal  jwrtion  of  each  of  the  two  decoctioni 
nay  be  poured  Into  two  graduated  lubm,  and  tlien  an  aqueoax 
•olution  of  dilorine  la  added,  until  the  lic)U(»r  bucoinM  yellow. 
TIm)   diffemkce    in    the  quantity   of  the  chlorine  solution 
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rini>lo}rrcl  to  docolouridi:!  eacli  liquor,  Indleates  of  ooorte  tbe 
tlilTcnMicc  in  Ui«  qanliif  of  th«  oodicneal. 


COFFEE. 

1.  Till-  principal  ipwaaaof  coflee  are  tbe  Mochaor' 
eoffi)c,  Jaflinico,  St.  Dosdngo,  Cubt  uid  Porto  IUcq,  Bcrlncc, 
DemiMW«,  Ikiurbon,  Miu-linii-u,  aiwl  ElaTti.     All  upecies  of 
coltVii:  improve  by  kiicping  ;  ogfloo  is  in  Ui«  best  oondition 
vrhcn  tvro  or  thn-o  yiiorn  old. 

3.  Tlio  physicnl  charACtcrUtic«  of  coffM  ar«  Ibe  follow- 
ing, llie  bcaii«  or  bcrrii?-^  »lioiild  be  of  middle  sbte,  soA  mm) 
rouniM,  of  a  gTv«ni*h  noloiir,  free  fh}iD  inij>uritl««,  and  thej 
ihould  Di>t  hnvt:  tlie  *Jightc»t  odour  of  iDouldiiiees,  or  any 
olhop  odour,  fur  ihn  bcrri^n  of  ooflcc  abtorb  tuoet  readily  the 
effluvia  fram  olhnr  badtc»,  and  than  ac<iuir«  au  unplcaMDl 
daroar.  Many  coigooa  of  coScc  havi;  Imm  spoiled  from 
h&nug  been  shipped  witb,  or  even  put  into  v<««el«  whith  liwl 
pnviously  been  freightfld  with  sugar.  A  fow  bags  of  pepper 
are  lufficient  to  spgil  a  wbole  ship>li»d  of  collbe. 

S.  ColAa,  tmn  thai  of  tbe  v«ry  beMt  quality,  uid  In  ilie 
best  condition,  may  b?  imjmirad  by  improper  roaaling,  wbloh 
nperalton  Is  ooo  of  »oido  nii:ety,  end  seldom  well  perfonned. 
If  roasted  too  Iiuk>  tbe  arotua  of  tho  colfc*!  will  not  b«  AiQy 
developed,  and  tlie  best  coffee  may  thm  yield  a  vapid  or 
efletA  infusion,  ot^ffrrett  flavour ;  if  roasted  too  mueli,  itio 
arooia  of  tbo  coflee  is  ditsipat«d,  and  tbo  infusion  will  bare 
a  Rat,  blttor  (ui«. 

4.  Ctofi«e,  alVr  being  roastnl  to  llie  proper  degree,  alMitiU 
be  emptied  wltilst  bot  in  wooden  boxM,  fumisbud  with  MOund 
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and  well-flllin;  corera,  aod  U  alioultt  be  kept  ibeivin  until 
eoM,  and  mot  emptied  in  on  i>peu  hurdle,  to  which  ■  ee«-Baw 
notion  ia  j^veii  in  order  to  cool  it  rapidly  as  ilonc  in 
EDglaad.  If  roasted  in  tiinuU  (junnlitie*,  it  nuty  be  «mptiMl 
In  a  sheet  of  hrown  [mpt^r,  imd  tbo  whole  wrapped  up  in  « 
blanket  of  flannel  until  rgld,  tho  muuc  ahMt  of  broivn  |ia|M-i' 
Wing  kept  fvr  that  piirpone. 

5.  It(xt>l«I  coffw  ahoutd  br-  prvMvrvi'd  in  welUeloaei!  and 
perfectly  dry  Towtla.  The  berries  when  properly  rotintrd  nn- 
of  a  full  and  rich  brown  colour,  bright  nnd  oily  ^iiperHciolIy. 

6.  ColTiw  in  grains,  that  is,  ungruund,  may  be  of  lufefiur 
t[uali^,  or  It  may  have  been  s|Mil«d  by  contact  with  other 
#i>l>MBDer»,  lu  we  «nid,  or  daninged  by  M«-watcr,  but  as  1Im> 
berry  itttelf  canitot  be  adLtllerated,  damegrd  oolTco  can  in- 
directly  d«(eeled,  merely  by  smelling  or  chewing  a  fow  of 
the  beaiu.  But  when  ground,  the  case  ia  diKcrcnt,  and  «>ire«- 
may  then  be,  and  in  fact  m,  udullemled  to  an  enornioii* 
extent,  by  an  admixture  of  pulverized  planle  or  room 
prevloasly  reacted,  *urh  an  lueeanf  or  cAirrory  root.  (ciebu> 
riiun  inlybu*  of  Linnnws.)  bfrt  mot,  rtirmt,  parmip,  madiUr 
root,  raatted  AmiM,  /mmi,  mrii.  &c.  Cn>un<l  coHee  oflent,  in 
foci,  »i>cb  a  ti^mplaiion  to  fraudulent  adntixiure,  that  no  oite 
abould  buy  groun<l  ooftee,  4'xcept  from  dealera  of  AtM 
rwpectability,  but  of  these  we  mny  **j  with  Virgllius, 

'■  Appnrrat  ran  nanu*  >"  gurgiie  nwlo." — 

And  even  then  it  is  much  better /or  thr  e«nnum<r  tc  purcliaM 
a  (x>frec  mill,  and  l»  hnvr  hi*  coffee  ground  at  homo;  the 
expenditure  of  a  few  nhiDingx  will  thu*  nhcller  liini  ffxim  all 
eliancv  of  fraud,  and  secure  to  him  on  infusion  of  coffer 
of  an  Imprared  flavonr,  «'nc«  ground  coffee,  even  when 
(•enuinc,  gnuliially  loaes  its  aroma  by  keeping. 

T.  or  all  lite  adulterations  of  ground  coOnr.  that  with 
diteory  Is  tbo  ntoat  [HrevalcnL  Wbvlhrr  tbr  admixtnre  of 
cidcory  with  coflec  in  llic  proportimm  of  one  or  two  wine^H 
of  chicory  to  tbe  pound  of  coffee,  giVM  btdjf  and  dtptk  of 
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i-olonr  is  «  point  whkli  rniuiot  bo  dispuleil ;  it  dMW  give  6o4r 
luid  dtpth  of  oolonr,  l>ut  tliia  ia  a  quality  of  a  qaealiooaUo 
nature,  and  one  whiuh,  certainly,  no  exercised  palate  wiU 
reliili.  At  any  rate,  trhcn  it  ts  considorcd  tliai  tlie  cliicory 
itaeil'  may  be  ptirchasi^d  separately,  and  at  a  much  lover 
prices  °^  course,  iban  co9e«,  we  wogld  advise  tbe  conaumer 
to  buy  Ilia  coflee  nngrouttd,  and  to  add  thereto  whatever 
proportion  of  cliicory  may  suit  hia  taste. 

8.  With  respect  to  the  medicinal  properties  of  ehicory, 
which  arc  aaid  to  be  «icb  na  to  improtft  those  of  tlie  coffee^ 
and  to  modify  it«  stimulating  action  ;  if  it  does  ao^  it  cannot 
be  otherwise  tbau  by  dilution,  and  those  who,  ud  iliat 
account,  consider  tlie  addition  not  only  as  unobjoctionable 
hut  aa  proper,  should  on  thv  «atnc  ground  allow  the  grocer  to 
tuix  hay.  or  straw,  or  briui,  with  hia  lea,  with  a  sprinkling 
of  extract  of  logwood,  and  the  puttlican  to  add  wal«r  to  his 
beer  and  apirits,  the  whole  out  of  puro  regard  to  tlie  health 
of  iL^  cuBlonicr,  and  merc-Iy  to  correct  or  noodify  the  stimu- 
lating action  of  these  goods.  Chicory  has  do  other  virtue 
than  that  of  imparting  a  brown  cologr  to  the  water  in  wbtcfa 
it  is  boiled  or  infu^od,  of  giving,  at  the  sntue  time  to  the 
liquid,  o  flat,  sweetish,  bitter  taste,  and  of  tiriuff  mucA  Itt* 
apnitht  lAan  tofffr;  water,  in  reference  to  beer  and  apirils, 
poeBesaee  the  last  quality  in  an  vmincnt  degree)  aiid  if  used 
<  would  it  were  ao)  by  th«  publicnti  to  the  same  extent  aa  the 
chicory  by  the  grocer,  there  would  bo  no  dnmkards. 

9.  However  tbjd  nioy  be,  the  adulteration  of  coffee  bj 
chicory,  may  be  dnlc^ted  in  the  following  awouw: — 

10.  As  the  roots  of  chicory  nAcr  having  been  kilnMlried, 
routed  and  ground,  nMcmble  ground  coffee  w  eloeelf  aa  to 
defy  detection  wlicn  mixed  with  it,  it  becomee  altogether 
impoisibh:  to  delect  itx  presence  by  the  eye  almie.  Dut,  if  ■ 
little  of  tlw  BUepcctod  coffee  bo  first  niolsleocd,  and  theu 
rollod  belwoco  tht^  ting«n>,  it  will,  if  in  any  quautlly,  fonu  a 
little  pollut  or  bull,  whilst  pure  coffm  ireuled  in  the  same 
manner  caonot  be  agglomerated  and  remains  in  powder. 
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11,  Th«  pr«een«d  of  cliicory  mti^  also  lie  detedcd  by 
ihrovriti);  a  [Mrlion  of  the  suspected  coffee  into  a  glass  of 
wausr,  without  Btirring  :  the  coffee  retnniit^  for  a  while  floating 
OD  ilie  auriai-e,  but  the  ground  cliieor^  absorbs  the  water 
inunediatelj,  and  falls  to  the  bottom  of  the  veadel,  iinpariiug 
a  yellowish  or  brownioli  yellbur  colour  to  the 
liquor.  It'  the  cofBae  under  cxBHiiiintion,  in- 
rMm]  o(  being  thrown  into  a  tumbler,  n 
put  into  an  iiiTcrted  bottle  from  which 
the  bottom  ha*  bom  removed,  or  into  a  fbtf 
nel,  tli«  chicorjr  which  falls  down  liret  mttj 
be  at  once  nejiaralrd,  by  ndroiUj-  remoTing 
tbc  ooric,  and  collectiiiK  the  chicory  in  any 
eonrtnient  vessel  placed  iinilemeatli,  nl^cr 
whieh  it  may  bo  ca»ily  identified  by  ita  tasto 
and  pastiness. 

IS.  When,  instead  of  chicory,  roasted  con),  peas,  or  bvaaa, 
arc  employed,  the  operator  may  dotect  th«  fraud,  l>y  flnt 
mailing  an  infonion  of  the  «iispe«led  coffiM,  decolourixjng  il 
M  nndi  as  poMible  by  meana  of  animal  cliarcoal,  and 
Usting  the  cold  li<|Uor  with  an  aqueous  or  an  alco* 
holic  HolutiuD  of  iodine,  nhicli  in  that  cane  will  prodnov 
tbo  cbatactoriatio  blue  colour  indicative  of  the  prcacnoo  of 
atardi. 

13.  Not  only  ia  coSW  ailulti^rnted  in  tlie  manner  d«*eribed, 
but  the  adulti-rnting  ituhitnnce  itiutlf  is  ullen  •opiiisiii-atnd. 
Than  ground  chicory  >»  oHen  mixed  with  lorrrjicd  ground 
rw  and  com,  roatttd  biteuit  or  hrrad,  whieli  arc  cheaper 
than  chicory.  Tbt-  prennnce  of  these  aulmtancn*  may  l>e  de- 
tected ill  ehicory  aa  in  cdflf^,  by  mran*  of  a  solution  of 
iodloev  and  alio  becaa»e,  when  thrown  into  an  inrertrd  l>ottlo  . 
or  fVmnel,  u  above  dcwribed,  the  chicory  pb«orbing  water 
more  rapidly,  falU  at  the  bottom  Drat,  and  may  be  aepant«d| 
•i  weoidd  beCwre. 

14.  Chioory  powder  hat  been  adulterated  also  with  brick- 
dial,  oehrt,  and  other  earthy  matters,  the  pretence  and  amount 
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of  nhioh,  bi>w«rer,  mmy  be  moat  rodUf  detamiaed  bj  in. 
nneraliti);  *  given  weight  of  the  nuiipected  article ;  lUOfp-aia* 
of  pure  diicorj  yicM  from  4  to  5  grain*  of  Used  rasiduG,  tlir 
exccM  indiuttlfl*  the  Inud. 

lA.  Od  the  Continent,  thv  material  eltklly  u»ed  to 
adiiltcrntc  both  chicory  and  -^ffee,  >»  mfliw  grmimLi  t  this 
mny  be  delected  bj  fir»l  drying  the  iiu«i)ociod  chicory  in  a 
water  bath,  and  throwing  a  pinch  of  it^  when  drjr,  in  water, 
as  aboro  dirt-eu-d  ;  the  ehiooiy  absDrbj"  ihr  wnlcr  iin«l  liiiks 
to  the  bottom  nf  ttic  rOMcl,  whilst  Ibc  mjf'rr  ffrouml*  remain 
on  the  surface.  When,  liowowr,  ooflce  is  adulterated  witli 
coffee  ground*,  I  know  of  no  other  waj'  of  detecting  it  but 
bj  Um)  strength  of  the  innision,  which  in  tliat  case,  of  course, 
b  less  in  proportion  lo  Ibo  «xt«nt  of  lh«  fi-and. 

16.  But,  as  wo  said  at  first,  lite  best  giianinl«e  of  ll>e  f;enn- 
ineneai  of  coffee  la  in  tli«  berry,  which  cannot  bo  adulterated, 
and  which.  If  damaged,  may  be  tnunedlately  r««agtiix«d  as 
bcinK  to,  by  smelting  it  bimI  eliewing  a  (vw  grnini.  To  the 
cooauiaer,  we  would  ihcTefore  say  as  a  general  rule,  "  nerer 
buy  groand  ooAecv  if  you  can  help  it." 

17.  Coffee  is  also  met  with  In  coDunerce  as  a  Bianufactumd 
article,  in  the  state  of  essence,  ur  ratlter  of  extract  of  cotfce. 
That  preparation,  provided  it  be  genuine,  is  peeuliariy 
odaptn)  to  the  nin  of  iturellers,  who  iire  tliun  enabled  lo 
prcMTtire  a  cup  of  very  good  coffee  without  trouble  and  ap 
parntus.  Of  all  the  attempts  which  have  bcnn  made  to 
manufacture  such  an  extract,  and  of  too»t  of  which  I  haw 
had  MraplM)  I  have  found  on  cxaniiiiation,  that  only  one 
kind,  that  raannfactured  by  I>iinn,  of  PeiifMivillc,  would 
kccfh  All  the  other  aotuplM  which  iMire  come  under  ny 
notioo  were  (aocne  of  them)  very  goorl  indcrvl  ;  but  llw 
eztrae*  rery  aoon  fennealed,  in  a  few  day;  it  became  acM- 
eent,  and  shortly  ancrwardu,  altogether  sour  and  undriak- 
able,  Hotwitlutnnding  iu  being  kept  in  the  dark,  well  corked, 
in  a  cool  place,  and.  in  fact,  d«|iite  every  prMaaiion  of  » 
practicable  kind  which    I  adopted  to  pr«v«nt  the  change 
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•nudod  to^  •nd  which  flnitlly  converted  the  Brltclc  into  a  mu- 
cilagvnoiu  ropj,  add  extract,  of  a  wry  diaagroeikbUi  odour 
Mvd  flavotir. 

18.  Duuii'it  cxtriK-t  of  coffee,  on  tlic  contrary,  rcnining 
goud,  even  after  months,  powibly  after  yc«rs  proriilod  t(i« 
bottle  <x>nlaming  it,  and  which  i«  of  black  glam,  is  kipt  well 
eorkoiL  ir  tbi»  prccjtution  is  not  observed,  l>unn'»  extract 
will  alMy  in  Ibc  coiirec  ol'  a  fortnight,  tnoro  or  km,  bixomc 
tIrM  vapid,  and  then  it  will  fcrmont  and  turu  acid.  But,  as 
I  wtid,  if  kept  cArpfiilly  corked  in  its  boUle  of  black  glniw,  it 
will  ondcrgo  no  perceptible  change,  at  least  in  the  course  of 
■ix  months,  whicli  in  tlie  longest  period  during  wliicli  I  kept 
000  of  tlic  bottle*  of  extract,  atfta  leaving  occaiuonally  re- 
moved  jNirt  of  tu  conteiibi,  and  carefully  rqilaced  tlie  cork. 

19.  I  think  I  can  confidLtitly  mocrt,  that  lJunn'9  cfsciice  of 
coffee  ia  the  only  one  which  hw  stood  ground  ;  all  other 
■ttampts,  for  some  rtMon  or  otlicr,  having  hitherto  proved 
(•ilun-<i.  and  orentually  been  abandoned. 

2U.  llie  above  cMcnee  is  doacribcd  on  (he  label,  as  bdn{ 
made  of  the  b«st  'l*Hrk<7  coffe^  «nd  I  liave  every  rason 
to  believe  that  the  statement  is  correct.  Aouthor  quality 
in  made  by  the  Huue  procem,  with  plantalion  eoffet ;  thin  I 
liMve  not  tried 

21.  Since  1  wTOlv  the  above,  I  liave  tried  another  c»»enoe 
of  coffee,  nuonfaetured  by  Smith,  of  Kdinburgh,  and  It 
appeared  to  me  very  good,  but  I  do  not  know  whether  It 
will  keep. 


COLOGNE  YELLOW— See  ChromaU  >^  Uud. 


COLOl'HONIUM.— ije«  Rofin. 


COLOUttEU  PAPERS.— See  Blame  Maugt. 
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BALSAM  OF  COPAIBA. 


1.  CD]mlba  is  a  liqiii'l  roHn,  impropcrl7  crIIo<I  l>«l«un 
of  copnitia.  which  exudes  principftUy  froro  the  Copal/rra 
offifinalit  aiiil  Cofiaifrra  bijiga.  It#  composition  is  6l«tcd 
by  Gerbpr  uaA  Stoliw,  ns  Tollows  : — 


VoIbUIo  oil 

Copftivlcadd 

Voddroaia 


32.0  to  47.00 
3tUI  to  S2.00 
l.«fi    to    2.13 


8.  Bdum  of  eopniba  la  a  liquid  of  an  oil;  cotisisteitM, 
tnn^ucal,  of  a  yeUowisli  wliite  colour,  of  a  strong,  diM- 
grccublt!  odour,  nml  of  n  \iilXv.t,  acrid,  nauseous  flavour.  It 
tliicktiRN  \>y  •■xpoKiiri-,  uikI  btcuuiei  more  ydlow  ;  ii.t  Hjiecific 
fcravil/  i«  0.9>>,  and  it  iH  perfectly  soluble  So  rectified  Blrobol. 
The  babum  of  copnibu  which  comes  rmm  Bnuil  w  con- 
aider«d  ibe  beat ;  that  frutu  tlie  Wwt  India  Iflloiid*  is  kas 
Umpii]  thaii  tli«  othi>r. 

3.  Furuierly,  bnbuini  of  i-i>pgitba  waa  frcquenllj  adol- 
tcratcil  with  fixed  oil*  ;  bill  ai>  it  u  entirely  aolubl^  in 
rectilicd  aknbol,  the  fraud  onu  at  once  be  dt-ii'ileil  by 
IrMttng  tbf  HUi'pi'tited  bnlmni  wttli  that  menxtruuni  which 
will  leave  the  oil  undiMolvnd.  This  adulterntioo,  however, 
is  aeldom  ccaorted  to  now,  ami  inHtcad  of  tlir  ordinary  fixed 
oils,  CMtoir  ml,  whicb  in  ul<o  solubU;  in  alcohol,  i«  mons  oordi- 
naiily  employiTd  for  the  purpouic.  Tliis  soph islicnt ion  may 
be  detected  iit  various  viajt. 

4,  iVr.  Adttrrt  prorrtt  emwista  in  mixing  tho  balsam 
with  a  i>ohilion  of  eauiilic  midn,  and  ngic.iiing  the  whole 
violently.  TIk?  liijuor  bcconM«  milky  at  first,  but  if  it  be 
left  U  rest  for  a  few  liount,  the  balnm,  if  pure,  gradually 
•eporatcs   without   alteration,   and    finally   floau   upon   the 
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nlkaliac  solution  irliicli  haa  become  transparent ;  but  if  the 
iMlatm  coDtaiiid  castor  oi],  n  IionKi^eneons  aoap^  mnes  it 
fomwd  of  a  thick,  or  eren  lolid  nature. 

i.  Mr.  Hemr^a  proettt  conNHta  in  buiUog  th«  saspccMd 
babaiD,  for  example,  one  dnu'ltin,  in  about  a  pint  of  wnt^r, 
in  an  open  vvsm^L  Aftvr  boiling  it  for  fuur  or  Gve  hours  the 
tMlsam,  if  pun>,  will  liavc  been  convcrlci)  int<i  u  dry,  brittle 
rono,  with  a  vitrtioun  fntirlurc ;  but  if  it  contuiui'  cantor  oil, 
il  will  b«  lifJl  in  thi!  ^Intc  of  a  more  or  k«i  plu«tic  tniws  pr»i- 
portionote  to  lliv  iiuniitity  of  castor  oil  with  irhidi  it  mnjr 
hare  been  mixiMl. 

0.  A  simpler  mclhod  of  obtaining  tbe  snmt?  rc.<att  consisin 
ia  pouring  a  drop  of  tlio  bnlsnm  upon  |inp<-r,  iukI  i-nrrrnll/ 
cvaponting  it  ovor  a  lain|>.  If  a  tran^parfnt  nnil  hnrd  epot 
is  left  on  tbe  paper,  the  bnl^ukm  is  pore  ;  in  lh«  contrar^r  ease 
tho  Aim  of  rusin  IcA  on  tlic  paper  will  be  soft,  and  an  oily 
stain  will  bo  observed  all  around  it.  which  is  due  to  the 
absorption  of  the  oil  bj*  the  ])ap«;r. 

7.  jiitother  proceu  cotixLitit  in  putting  into  a  watch  glass 
tliree  drops  of  tli«  buL-<am  under  cxnuiiimtion,  and  then  add- 
ing one  drop  of  coneenlratrd  nulphuric  acid  by  the  side  of  it. 
Al  the  point  of  contact  tlm  niUMi  bveoroe«  ;r<!llowii>h,  aiid 
beoDuea  of  a  nafTron  colour  all  1brmi|;li,  od  stirring  ii  wltli  a 
gtoM-tuhn.  Itut  if  the  bnUani  eontoltis  any  castor  oil,  it 
tnmH  fellow  at  lirst,  nml  »ouii  becomes  docoloriicd,  and 
bos  the  np)>enrnner  of  while  honcjr.  In  either  ca^e  tlw  inan 
is  uliimatelj'  charred  bj  a  proIuiigHl  c<iniaet. 

6.  Mr.  Jianeir*  prom*  coniii.il.->  in  mixing  three  porta 
(by  measure)  of  the  balsam  wiili  one  part  v\'  clihit«  ammonia 
of  sp.  gr.  0.96A,  or  wftakcr  still,  the  mixture  iliould  be  made 
in  a  glosa  lubo  closed  at  i>n«  end  and  well  corked.  Tba 
whole  is  t)i«n  shaken,  and  if  the  eopniiui  In-  pun-,  tbo 
inixturc  becomes  traosparent  in  the  coumc  of  a  few  minutfla  ; 
but  if  it  contain  any  c«sl4>r  oil,  il  form*  a  liniment  iIm 
(^Mdty  of  which  is  in  proporlioa  to  tlie  quanlily  of  castor 
«ll  pf  eat.     To  cDsun)  suooou  the  tem|)crature  should  not 
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b«  above  70"  flAn    The  pnsaww  of  mm  twontielh  pul  or 
ciwtor  oil  mny  he  detected  1^  tbte  process. 

9.  M.  fflamirau'i  proem  eonaiaU  in  triluratinK  one  pari 
of  lhi>  bftUftiii  with  Tour  jinrts  of  cAriioiiate  of  mn^ticjiim  well 
pulvcriicil,  llic  luisture  U  then  leA  M  nut,  and  in  the  coune 
of  a  few  bimn  it  becowM  trRna]»t«nt,  but  tliick,  like  a 
muctLagc  of  ^ura  nrnUc  t  but  if  <-ii.'<li>r  oil  in  pmvnt  the 
mixture  rcimun*  turbiiL  The  iniigii<-j>iit  tnaj  bo  diswlred 
witli  «BerTC»voiic<!  by  nn  acid,  and  th«  hnlgntn  will  |]i«n 
reamiit  trani>piu«ot,  if  pure,  but  in  the  contntry  case,  it  Is 
opaque. 

10.  linUitm  of  copaiba  bo*  been  fiani«time«  ndiillcrated 
with  Venice  turpentine  ;  when  thi«  i*  the  cam  the  bolsiun  Is 
thicker  than  when  genuine,  unil  wlien  huotn)  npon  a  hoi  iron 
the  odour  of  turpentine  it  immcdinielj'  rendered  peree[>iible. 
When  balitam  of  eopaiba  cinlaiiK  torpcntine  it  adbereji  to 
tlie  aides  of  the  bottle  !n  which  It  is  coutained,  whleh  is  Ml 
the  cttse  witli  tho  pure  article. 
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1.  Copal  \a  •  wtin  which  exutW  i>|)oiiiiin>«ii;ily  from 
Mvera]  Urge  trees  in  America,  ICasI  India,  and  ou  ih«  coast 
of  Guinea,  llie  best  oc^al  is  generally  in  lumps  of  modente 
sice,  colourless,  or  slightly  yellowish,  rattier  dull  i-Aterually, 
but  clear  internally  j  sometimes  also  it  is  yellow  or  bfowninh 
and  mixed  with  insects  and  other  detritus:. 

2.  The  spedfic  gravity  of  ctipul  variiw  from  l.Old  to  1.139. 
It  ts  hard,  inodorous,  t&»leleM,  and  ha*  a  oonclioidal  frvctUTc. 

3.  Gum  anime  Id  oi\en  sold  under  the  name  td'  copal,  or 
copal  is  often  mixed  with  Itunps  of  gum  aoime,  or  of  gun 
dammar,  both  of  wliich  it  Mmewhat  resembW  Tbo  two 
bitUT  resins,  however,  may  b<-  dixttnguialied  &om  copal  by 
cai-cful  observation.  Both  rwin  nnimo  aod  dammar  solleti 
in  tlw  inoulli,  but  genuine  co^ial  remains  perfectly  bard. 
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4.  The  beat  wajr  of  detecting  the  admixturv  of  resin  <Iun- 
mar,  or  of  rwin  ontmc,  with  copnl,  consials  in  trenting  « 
■■iri^ti  winght  ot'  tho  n^sln  iin<lcr  «2tminatiuu,  willi  highly 
reclil1«d  alcotiol,  which  diisolvea  both  the  daitiniar  aod  the 
luiiiDc,  but  leaves  ihe  cop&l  in  Uie  state  of  ft  viauid.  swollen, 
lutil  aomf'what  daslic  mftBS. 

3.  Copal  has  Domctimes  been  mixed  willi  pii-ci-^  of  insolu- 
ble gum.  When  thu  lump-i  are  suffioiiiillj'  Inrgei,  tli«  fraud 
aa  iuriHy  fail  bring  inimi'dintely  dctedcil,  the  external 
^peiranue  of  tin-  piece*  of  gum  b«ing  mo«t  obvioiuly 
diffeiwnt.  But  when  the  whole  i*  broken  in  umall  fragment!), 
the  admixture  cannot  be  so  easily  dcteeted  by  im  physical 
^K  cbaraelera.  Rouo  rapal,  however,  being  completely  soluble 
^H  in  efhcr,  whilirt  gum  is  altogether  insoluble  in  that  men* 
^H  strunni,  lli«  two  mibstancea  may  thus  be  muMt  readily 
^^Mfanted. 

L  ' 


COPPER. 
ANALYSIS  OK  (;0[>PI':H  ORES. 


1.  The  principal  copper  ona  «ro  tlio  oxjrdo,  chloride, 
Bulphuret,  sulphate,  phocpbatr,  carbonate,  and  ar»cniate  of 
oopjier. 

2.  If  tlifl  otyeci  in  rtuw  bf>  merely  to  MMertaiu  the 
<|uantiiy  of  copper  present  in  tlie  ore,  proceed  a*  followa  i—^ 
Take  50  (•raini)  of  Uie  ore  and  diasolvc  them  in  hy<lrochlorio 
nd<l,  in  nitric  acid,  or  in  a*iua  rcgia  ;  filter,  in  ordrr  to 
Mpftnt«  tim  ioaoiuble  porttous,  and  evaporate  the  fillrntc  in 
Older  to  Gxpi'I  tbc!  excMS  of  acid.  To  the  oonoontnited 
liquor  ndtl  an  exoCM  of  the  strongest  soluUon  of  ammonia, 
which  will  ■ltMi>lvc  the  i>xyile  of  eogipiT,  and  prceiinialc  tbe 

I  iron,  which  may  be  (cparntcd  by  (llieriiig,  and  waabeiL  Tbe 
unmoniacal  lillmle  sliouhl  tben  bo  boilcl  with  an  luceeas  of 
ewistle  polasb  until  all  the  co]>pnr  is  precipitated  u  oxydu  of 
oopper,  in  the  form  of  a  bmTy  browouli  black  pcecipiute, 
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wluch  t«  Ni-paratiyl  hy  fittrrin^,  vnuibci]  with  hot  watt^r  until 
all  till!  potuxli  i.i  rliminntcd,  dried,  uid  then  ignilitl  in  ii 
covurwl  [tlntiniim  crucible^  and  weighed  immcdiatcljr  af^r 
cooling,     40  of  osydr  of  wjppw  =  32  of  mrlnUir  c<^ip«r. 

3.  It  is  adviwilile  to  rpdi«w>lvc  tho  prrripitatc  in  hydro- 
chloric acid  and  to  rnpont  Ihii  pTOome  abore  <b«cribc<d.  Tbc 
eecond  wei|:hiiig  gboiild  of  coureo  conre^Miid  witii  the  flrat. 

4.  AiMlher  mtthod  of  analysing  copper  ores  by  which  th& 
qnsntity  of  cop)>cT  in  orr>s  may  be  rapidly  estinoateil  with 
givat  accuracy  is  tliat  contrived  by  M.  Peloiue,  namdy,  by 
precipitating  tlic  BnimoniBcal  solution  by  a  Uat-solutton  of 
Milpburet  of  Aodium ;  the  operation  ta  known  to  be  at  ati  iwd 
aa  raoH  as  the  blue  colour  of  the  liquor  diM^peara.  The 
modHt  vperamti  >»  ati  foUovra  :— 

■5.  The  opttrntiff  nhould  finit  pn-pare  thu  iMt-liqnor  of 
flulphiirftt  of  midium,  by  diucilvin)!;  IWIO  grains  ol'  mitphurvi 
of  Kotlium  iti  on(r  pint  uf  dislillcnl  water.  On  the  othi-r  liand, 
hi!  Hhoiild  diiiiuilTi!  SO  ^minK  i>f  very  pure  copper  in  nitric 
add,  and  thu  Ki>Uitiun  being  dlightly  iHhitcd  with  water  a 
lar^  exceas  of  animimia  tuiisl  be  added,  whioh  produoea  an 
intenncly  Uw  wtlution.  Thi»  blur  aminoniacal  solution  t« 
then  hcuilotl  to  ebullition,  and  a  portion  of  the  teiit-Mlution 
of  sulphurct  of  Hodiuin  is  now  poured  from  an  alVuIimcler 
into  it,  the  operation  being  conducted  as  in  alkalim<-(ry.  (Sec 
Alhalimelrs).  Let  ua  auppoee.  for  example,  that  40  diviiuoiu 
of  the  Mlutioaofsulphurcl  of  sodium  in  the  alkalitneter  luive 
bf«n  required  to  decolorise  that  of  ilie  20  grains  of  copper, 
the  operator  at  once  k»awa  tlie  atrenpitli  of  the  leM-li(|uor. 
that  is  to  say.  100  divisions  (1000  Rmiiui-meaHure)  of  Mich 
a  solution  will  represent  fiO  |;raini  of  copper,  or  be  capable 
of  d«colorisin|;  a  solution  oontainini;  ibnt  quitntity. 


DiiUan*. 
40 


Gr.  of  Cappn. 
20 


DiTiiion*. 
100 


tir.««Cafip«r. 
£0 


6.  Having  thus  prepared  the  test-liquor,  and  nseerlniued 
ita  strength,  the  operator  elioubl  now  take  a  known  weight 
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of  th«  copper  on,  previously  well  pulvoriud ;  for  examplev 
25  grains,  and  dissolvo  tti^m  in  an  excess  of  aqua  regla. 
The  action  of  th«  add  having  i-cased,  the  exoeas  of  uU  ia 
cvu|wra(«<],  and  llio  fiaak  L»  nlluwi^J  la  i-ool,  »fter  whicb  a 
Inrge  excess  uf  amnioniB  Is  j]»urv<l  in. 

7.  Tlie  sutifltaiiws  wliicli  were  nndissolri'd  by  tlie  ocitt,  anil 
IImwc  wLicli  llie  uiUDonfa  inkjr  luve  precipituMd ;  nuvh  aj> 
tiiua,  aliimina,oX!ftle^ltad,iugde^aHliinotiff,  peroxide  of 
iron,  need  not  be  Mporoted  bj  filtering,  fur  tliny  do  not  in- 
teWere  with  tlie  dceoloriuitioR,  nor  hare  they  any  action  on 
tlie  xulpburei  DfMHliuni,  cscopt  alt<-s  nil  titr  copper  haM  been 
l»recipitatcil.  Btit  if  (lii'  on-  contoiDii  any  (in,  lliiH  mclal 
reiuaina  in  lU-ijicnviuii  in  tlii'  amnio iiincal  nolutioo,  and  takes  a 
v«ry  long  time  to  ncittle.  The  liiiuor,  in  that  cnne,  •luiuld  be 
fill«rvd,  thougb  it  linj'  U-en  ottjwrved  that  the  addition  of  a 
ttniall  qiiaulily  of  nilriil<-  of  lead  hasteni  the  precipitatiaai  of 
tbo  tttanoic  avid.  \^'h<.-ii.  Iiuwtivtrr,  the  litiuor  u  turbid,  WO  aa 
to  prvrcnt  discerning  tlic  vxact  decolorizing  point,  it  »liouhI 
bv  niivrcd. 

6.  The  blue  amuioniacal  suliilioii  should  now  be  healed  to 
ehullitiuD,  and  a  portion  uf  llie  lest-Uquor  of  nulpbumt  of 
mmUuri  i^  lli«n  poured  from  on  alkalimeter  tube  until  tlu!  de- 
oolorieiug  point  b  hit,  taking  ••arc  to  odd  dilute  onunonia 
fran  liine  lo  liiue,  in  order  tu  rejiloce  thai  which  cvapurate*. 
Tlie  wtiokeninj:  of  the  blue  colour  iudicatea  tliat  the  experi- 
nont  i*  drawing  (o  a  cUiw,  and  toworda  the  end  the  «iilpliiirt-t 
of  aodiuta  should  bo  added,  drop  by  itvp,  exa«tly  u  lit  alka- 
limetry. 

^H  9.  Sujipoae,  fbr  cxampli*,  that  it  be  found  that  22  dirUoM 
^B  of  the  alkallmetcr  have  bwo  rv[|iiiml :  tlicn,  since  100  di- 
^^H'VJUotu  of  tlie  sulphurct  of  sotUuiu  tesl-lii]Uor  represent  50  f^ 
^^Fofeopper  {MCpa|{u2l2  %  i),  22  diiJNoiu  evidently  indicate 
^H    1 )  grains  of  copper< 
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10.  The  25  (t'*'i'  "f  oopper  ore  experimenleiJ  upon 
cootiuncil,  tliL-ri^fure,  11  of  meUlUe  copper,  or  44  per  cent. 

11.  Tbo  ftbove  proocM  U  applicable,  not  onljr  to  the  ores 
of  coppi-r,  but  lik«wUe  to  tlie  ealliiuitiDii  of  lliis  metal  In 
raoM  of  il'  uUoyH,  tlie  preeeuoe  of  Itad,  tin,  sinr,  cadmium, 
imn,  antimony,  <lo  uot  inierfi^rv',  U'L'iiunn  ihcy  re-act  on  the 
oUuline  sulpharet  onl^  after  all  tbi>  eoppcr  hiL^  Uwn  prcct- 
pitatedi  but  tUrtr,  mrreuiy,  eohtift,  and  nirhl,  muft  not  be 
prwf  [it  Tbe  tiilver,  liowuvcr,  might  be  eliminnicd  before- 
liand  \iy  uiouu  of  muriatic  add.  The  Btninoniacal  liquor, 
(nxa  ivhidi  tbo  oopper  has  been  prrapitotod  bjr  the  alkaline 
BUlpJiuret,  remains  eotoarlcfW  only  for  a  abort  lime,  aud 
gndualtf  becomes  blue  again,  bcuuue  ilie  sulpburei  of 
oopper  precipitated  atMorba  oxygen,  and  la  thiia  IrntiMformed 
into  tulplutli?  of  copper.  Iliis,  bowercr.  maj  be  avoiiM  by 
removiiij;  nith  a  jet  of  amuoidaeid  water  tli«  nonll  portions 
of  jurecipitate  whicli  adhere  to  the  nide*  of  the  fflaM  al>ovo 
the  level  of  the  li<|U0T  i  the  .lulpburei  nettle*  then  eompletely 
at  the  bottom  of  tlie  ve^tsel,  and  l>eiiig  thus  sbelinml  (Wm 
the  luitiun  of  the  air  by  the  Hupemalant  liquid,  cannot  pro- 
duce any  blue  reaction. 

a.  The  emn  by  thin  proeext  ilo  not  ezc«ed  four  or  Ave 
tbouaandtha ;  and  ovi^n  tliix  trifling  amount  may  be  reduced 
by  employing  •  very  weak  solution  of  Bulphurel  of  iK>diuin 
towards  Uie  ead. 

la.  Wlien  copper  baa  to  bo  eatlmated  in  a  wilt  which  eon- 
tains  a  protomlt  of  iron,  as  ia  frerjuentlj  the  ca!<i:  witJi  tJi« 
$Hlphalf  af  €0]i}M-r  of  mmmrnx,  tlie  operator  muiit  not  omit 
to  peroxydizc  the  iron  by  meann  »f  nitric  airiil,  oihr.rwiM^  the 
prolosyde  of  iron  preripitattiil  by  the  nmmonia  would  take 
up  a  portion  of  oKyj-eu  frmu  tlw  oxvdc  of  copper  which  would 
then  be  precipitated  in  the  utatc  of  basic  aulphur«t  of  copj*cr 
(Ou,  8),  wliioh  would  render,  of  oottrao,  the  analyals  In- 
necunte. 
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14.  Seven  varU'liea  of  thiii  ore  ttvaa  vnrions  looallties  have 
bcva  curufiiUy  nanlyzctl  hy  H.  Roee,  the  rcwiilt  of  live  of 
tbCM  Mkl^itn  ar<!  given  bdovr ;  the  flnt  U  itiM  to  KUprotk 


1     ^^V^*    1 

a^ 

CliMirihal. 

MlHBkni. 

aUh*. 

PnrbiiB 

rWMM- 

TTIinrtrii 

Copp«r  .. 

97.10 

30.43 

40.40 

I*.  81 

95.03 

34^  S 

AfMnle ... 

0.00 

3.M 

I0.1» 

0.00 

O.UU 

0.00 

Antimonjr 

70.O0 

Sfi.W 

V2Ae 

21.S3 

96.l!3 

iH.i* 

Itnn 

fi.iO 

U3 

*M 

S.SB 

3.rt 

T  ■.'.37 

SDlphuT... 

31^ 

U.03 

26M 

11.17 

nM 

21.7* 

mm  ... 

xm 

D.10 

0.00 

SI. -20 

17.71 

4.87 

Zina  

0.00 

<.I<S 

1.09 

0.49 

S.10 

4..W 

aifM   ... 

0.00 

CM 

0.11 

0.00 

0.00 

OXO 

97>S0 

1 00.10 

99.11 

»B.aT 

M.9I 

100.31 

15.  Tbc  anklj'sis  of  the  aboro  ore  mtiy  be  [x^rfaniiod  u 
(bllnwa : — 

16.  The  ore  uliould  by  firel  rcduewl  into  very  fine  powiler, 
and  then  a  |iortioii  ■hoiild  ht>  troateil  by  nijua  r«ei&,  ftnil 
boiled  antil  the  sulphur  separated  appears  wiili  it«  charac- 
tcriattc  yellow  colour,  aod  is  agglomerated  into  lumpi? ;  the  •<>• 
Intion  should  then  be  diluted  and  filtered,  and  anunonia  added 
t4>  the  flilered  liquor,  nearly  (o  saturation.  A  solution  of 
nimte  of  baryta  must  now  be  poured  into  it,  which  prodncca 
a  wliitd  preripitale  of  ^uljthate  and  of  araeniate  of  baryta,  in 
wliicti  llie  presence  of  arHcoIc  may  be  immediately  dvteotetl 
by  mixing  a  portion  of  (he  precipitate  wltli  carbaaute  of  wxla, 
and  bentiiig  it  before  the  bloW'pI|»-  ujton  charcoal.  Tha 
|Mreci]Htaie  in  tlieo  treated  by  uiiric  aciil,  and  thnt  whtcJi  rc* 
maiDii  in  an  in-ioluble  utalr  in  itnlphitU'  of  tiaryla,  which  mar 
be  •cparatpd  hy  filtering,  then  waxhed,  dried,  ignited,  and 
wcighi-d.  From  thu  colli^ilive  wi-iglit  of  (Ik  sulphate  of 
baryta,  and  of  the  yellow  lumps  of  sulphur  obtained  before, 
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the  irholc  quaniiiy  of  tiM  fltil)ihur  co»Uudc<1  in  tltc  ore  bc> 
comes  knowD. 

17>  Ad  excess  of  ammouia  i»  now  to  be  potircil  iolo  ttie 
li(|i)ur  filtered  Ctam  Ihe  pn-cijutalud  nulpliute  and  araeuUte 
of  linryla  ;  tliid  produC4i.i  at  Hrat  a  ]ir«cipitate  of  oxjnle  of 
line,  of  voiiptT,  and  of  peroxyiic  of  iron  i  but  Ihft  exccw*  of 
Bmmonia  rc-disaolvos  both  tliv  oxfilux  of  zinc  and  copper, 
whilst  lh«  peroxydv  of  iron  reraaiiis  to  an  iusolubli-  state ; 
the  aniiuuiiiucal  filtrate  in  llml  case  is  of  course  Uiie,  »ince 
It  contains  the  copper.  As,  lioweTcr,  ttic  jiemxj'da  of  iron 
pKclpitated  retains  a  souewrbat  considerable  portion  of  due 
(if  lliftt  motnl  be  preaent),  it  Is  mlvisable  to  rL-diawlre  It  In 
li^di'ucliloric  acid,  luid  to  rtjirtc-iiiiliilt  it  hy  ui.-iilral  .itiocinate 
of  ammonia,  a^  follows  :— Tlie  arid  iioluliun  is  to  be  nmrijr 
naotralixed  with  ammonia,  until  a  iVw  flukiw  of  ptTOxj-de  of 
iran  btfiju  lo  appmr,  and  tlic  {in-dpilation  uf  the  iron  ia 
then  Gomploted  irith  solation  of  ncniral  succinate  of  ammo- 
nia I  the  precipitated  pcrsucdnalc  of  iron  ma^  dow  be 
washed,  dried,  ignited,  and  weighed,  as  peroxfdo  of  iron 
ft«e  Itom  ox/de  of  (inc. 

18.  The  liquor  filteT«d  from  the  penuccinatc  of  iron  might 
now  he  mixed  with  the  sotution  of  caustic  potasli,  and  boiled, 
in  order  lo  precipitate  the  oxyde  of  copper,  since  oxjrde  of 
cino  IA  solubUr  in  exccst  of  jKilasli :  but  this  method  <loee 
not  yield  accurate  ri'sull«,  becaiue  the  oxydu  of  tapper  thus 
pr«cipil«lod  retains  a  targe  proponion  uf  oxydc  of  zinc,  iiow- 
erer  eonsiderahlc  the  exc»i'  of  |>ota«b  'mployed  may  bo. 

19.  It  IK  ni'c<witry  therefore  to  rcdissolve  the  hydriK-hlo- 
ric  at-id,  tlw  uxyde  of  ntpper  thus  precipitated,  and  to  paas 
a  current  of  snlpbuietled  hydrogen  tlurough  the  acid  aotn- 
tioD,  fay  which  tinnui*  Ihc  copper  is  precipitated  in  the  iiiate 
of  BUlphuri't  of  copper  (bla«-k),  which  nmsl  ho  imniL-dinlely 
ooUfcted  on  a  DIut,  and  washed,  without  inlcrruptiua,  with 
water,  containing  a  Ulth-  ixilphti retted  hydrogen.  I1i«  tul- 
phuret  of  copper  to  obtained  may  itow  he  dried,  in  ordrr 
iliat  it  may  he  easily  removed  from  tlie  filter,  and  put  into  ii 
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glsM-Leakcr  ;  t1i«  flltOT  ia  to  be  burnt  on  tlie  corer  of  ii  pla- 
luiutu  (TucibUr,  aiid  tW  &»bea  are  put  into  llie  boaker  along 
vrlth  the  aiilphuret,  after  whicti,  aiqun  regU  is  |)Oureil  in,  and 
the  wliole  la  l«ft  to  digest,  until  th«  sulphur  wliicli  sepn- 
ralM  luu  acquired  it«  cbaravt«rUti«  yelluw  colour.  Tlie 
»ulpl)ur  id  then  separated  by  Httoring,  and  cniiMio  potaik  licung 
poureit  it)  the  Sllnlev «  ruiuminouH  blue  prcdpitat*'  of  Uydrnte 
of  pn(t<ixvdc  of  copper  ih  produced,  which  beoonicji  bincli  by 
boJIin^.  Tbt»  lu-xvy,  block,  or  hrnwni»h-blnclc  prr-dpitate  i« 
collected  on  a  filter,  wii^hrd  with  hot  water,  in  order  lo  ^i- 
ininnic  iho  potiwb  compli-tely,  it  in  then  dried  asd  ignitrd 
with  the  Alter.  A*  mmmi  ax  Ihi^  ignition  in  complctod  the 
t-rucible  ahould  bo  dwell  with  a  weil-fllling  cover,  and 
weighed  as  soon  ut  cold.  40  of  pnrtosyde  of  copjter  re- 
preaeDt  82  of  meUllio  copfXT. 

30.  The  liqaor  Altcnid  from  Iht^  preci))it«t«  produced  in 
the  fint  iiittaoce  by  potash  and  which  contains  the  xinc 
in  tMiluiiim,  uiuM  now  be  mixed  with  thai  wtiicli  was 
fillered  truin  the  milpharM  of  copper,  animonia  and  iImd 
Mi]|>kur«t  of  ainaioma  being  now  added,  a  while  precipi- 
latc  ts  produced,  whicli  is  siilphurct  of  zioc,  and  which  must 
bo  trvatod  exactly  M  ure  di^i-rihcd  in  the  article  on  the 
a&alysid  of  Zinc  Ores,  which  tee^ 

31.  AtttimoHH  may  Ite  ocparated  from  the  other  metitla  in 
the  ore  by  diiMolving  another  portion  of  the  ore,  aa  ilcavribed 
at  the  beginning  of  thi«  article,  nupi^rsHtu rating  the  filtrate 
with  anunonia,  and  pooring  into  it  a  Urgu  exceM  of  hydro- 
iulphuret  of  amnwaia  in  maaimum  of  xtilphur,  corking  thn 
floalc,  and  IcaTing  it  for  Mveral  hours  in  a  warm  place  i  all 
tl»e  tnctalii  in  the  compound  are  thereby  precipitated,  in  tlw  ' 
state  of  Hulpliurcln  t  hut  sulphuret  of  antimony,  bi-ing  iiolu* 
bto  in  execs*  of  hydrotulphuret  of  auiinouiii,  is  taken  up  by 
tluit  rcHigcfit  i  the  fla«k,  alter  aeverul  luiuro,  w  allowed  to 
cool,  and  then  filtered  ;  the  Bulphuret.i.  except  ihiit  of  anti- 
mony, rcniain*  tm  this  fitter,  uiid  aliuuM  be  wiuhcd  willt 
water,  containing  a  little  hydroeulphurrt  of  amnMoia.     I1ie 
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lilintm  o(H)U!ns  now  In  Boliition  the  wb(Ae  of  thi>  sulpbnrel 
of  aiiliinunjr,  wlucb  dliouM  be  precipitated  b^  eupersaturat- 
iiijl  tlie  liriiuir  with  the  dilute  hydrochloric  add,  and  Ibe 
wtiok  i>lioald  be  \v(t  M  rv»t  in  a  warm  plac^.  until  Woo 
longi.'r  cxhnlM  the  oduiir  of  sulphureitetl  hydrogi'D ;  the  (ul* 
plinrel  of  aniimonj  is  then  collected  ou  a  count«q>oiMd 
niter,  dried,  and  tn-atc^t  oh  deM'ribcd  in  the  artielo  oit  tbo 
orrt>  of  antiaiQi)}'  to  whieli  ihe  rvadnr  if  rvferrcd. 

'2'2.  AJitiniony  i*  known  to  be  prcaent  in  the  eoinpout>d, 
wliiin,  oti  diluting  the  orijeiiiid  iwlution  with  water,  a  white 
precipitate  i*  prcHluced,  which,  Iwing  enllectod  and  dijsolved 
ill  h)i-drorlilcrie  acid,  and  then  treated  by  sulphuretted  by- 
'Irogon,  produces  an  orange-red  precipitate. 

a.  In  order  to  a«eer1ain  whether  silver  is  prcsenl.  take 
a  known  wei^-ht  of  a  fresli  portion  of  the  ore,  dissolve  it  It) 
nitric  neid,  dilute  the  solution  with  water,  filler,  and  then 
t^-jfl  the  filtrate  with  hydrochloric  acid.  11'  silver  is  preaent, 
n  white  precipitate  will  bo  produced,  soluble  in  causlie  am- 
niunia.  The  precipitated  cldoride  of  ^Irer  tliiu  produced 
nnjr  be  collected  on  a  filter,  washttd,  dried,  fiiiwd  in  a  amall 
lioreelain  onicible^  and  weighed.  134  gnuii*  of  chloride  of 
ailver  repreBent  108  grains  of  aiUer  :  or  1  grain  of  ohloridc 
nl'  silver  conlninn  0.75330  of  silver. 


WHITE  oorfBti. 

24.  This  ore  cootuins  capper,  anenic,  inn,  tutplutr,  ani 
n'/tc-a ;  its  analysis  may  bi^  made  iu  the  same  manner  as  that 
of  grey  coitper,  but  it  is  1«m  eompliealed :  it  idi  as  follows  :— 
The  ore  is  fint  redueird  to  very  fine  powder,  and  then  treated 
by  iqua  rv^a  until  tli«  sulphur  which  separates  has  ngglom- 
Ricrateil  into  yi-Ilow  lumps.  The  solution  is  then  filtered  in 
order  tii  separate  tlie  silica  and  the  salphiir,  which  should  lie 
well  washed,  and,  on  igniting  it.  the  aulpber  votatiUxeii  and 
leaver  th«  silica  nl'me.  llie  solution  wlilch  was  filtered  tVom 
tlie  fulphur  nnd  silica  is  titen  treated  by  an  exces*  of  nitrate 
of  barylBt  which  produces  a  white  precipitate  of  sulphate  of 
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barj-ta,  from  the  iroiglit  of  wliic^,  coi^ointly  with  that  of  the 
yellow  lun)[«  ot  sulphur  abovo  nlliided  to,  the  whole  ijua&tity 
at  ihft  sulphur  in  the  compound  bccomeo  known.  If  tuamo- 
aia  bo  now  added  to  ncutralUntion,  a  precipitate  of  arseninte 
of  baryta  and  of  iron  is  produci^d,  in  which  predpitate  the 
pnuaco  of  araciiic  may  b«  rc4kdily  deCeclod  bj  mixing  It 
with  suda,  and  heating  it  before  the  blow-pipe  upoD  oharcool, 
wben  the  characteristic  odour  of  garlic  wiU  become  p«rcep- 
ttbltt.  The  li<iUior  Altered  from  the  precipitate  cootaiiis  the 
W^tptT,  and  is  bluci  it  may  W  precipitated  as  uMial  by  a 
•olutioQ  of  potaalL 

25.  The  prciRiice  of  antenic  in  the  ore,  however,  may  be 
asccrtaiiMMl  at  tlie  begtiiiiuig  by  heating  a  portion  of  it  mixed 
with  soda  before  tlie  blow-pipe  upon  oliarcoal. 

COPPXH   I'VIUTHSi. 

26.  The  analysis  of  CAppcr  pyrites  i*  performed  exactly  as 

tliai  uf  iLe  ore  la»t  mentioned ;  according  to  Thomson,  it* 

consliiucnls  are  as  follow  :— 

Awlnca. 
33.0t 

92.95 

38.01 

0.00 


Sulphur . 
Copper   . 
Iron 
Earthy  matter 


100.00 


Coniwat). 
34.65 

33.04 

31.53 

0.55 

100.00 


.ll-LPHtBRI  OF   coi-ntu. 
37.  (  yUrfJm*  copper)  is  a  combinalion  of  sulphur  and 
copper,  with  an   admixtan  of  iron   and  of  siUcB  in   the 
foUowtng  proporliona ; — 
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28.  Sul|>hurct  of  copper  mn;  be  cndyxed  bj  boUing 
wingbcd  |>orlit>n  of  the  umple^  previouiilj  pulverined,  !■ 
si^an  regio,  unlil  Ihe  eulpbor  Iiaa  soparRtcl  in  lumiw  uf  a' 
INsrfectly  yelloir  colour,  tbe  sotutioii  i»  thiMi  ililiitcil  with 
WRt«r  aod  filtered,  in  order  to  separste  the  tilion  and  tho 
agglomeraletl  ftiili>liur,  which  may  bo  eslinuied  as  deftcribed 
in  the  Kn>ljxi.H  of  copper  pj/rilrt.  Tite  liltmtc  is  lunal^ 
treated  by  mi  vxefia  of  unuuoiiiu,  wLJch  precipitates  tbe  per- 
uxydc  of  iron,  which  is  follw.-l«d  uii  a  tiller,  whllitl  tbe  liquor 
lilter«d  thcrufroin,  niid  which  la  of  ■  Rtut  Uu«  uoloor,  bolds 
the  co]ip(^r  in  Hulutiun.  Thin  method,  however,  i*  iiuicininle^ 
beckuM  the  prvcipitaK^  prroxydc  of  iron  retain*  a  «tn- 
aiderahh;  pr^^tortian  cf  copper,  which  cannot  be  tokva  up 
romplctol;  by  any  escetM  of  ammonia.  Il  is.  tliorcfons  much 
better  to  pass  a  streaiD  of  sulphuretted  hydrogen  in  the 
•iiluiiou  of  Ilia  mineral,  the  copper  falls  down  as  sulphuret  of 
coppe^r,  which  it  btnck.  Tlic  stream  of  gaa  aliould  be  paaeed 
slowly  thruugh  tho  Kilution,  and  oondnaed  unUl  the  liquof 
^mi-IIs  strongly  of  it ;  the  sulphuret  of  copper  so  produced 
akoitld  be  rapidly  col!*«ted  ou  a  filler,  washed  with  water 
containing  a  little  sul|>liuretled  bydrogoo,  and  Irenled  In 
every  woy  na  was  Mid  before. 

'29.  Tlu:  filtiaie  from  the  sulphuret  of  copper  ithould  next 
be  licnted  tinlil  all  odour  of  nulphurvilcd  hydrogen  has 
rtnisbed,  and  an  excena  of  ammonia  bdng  then  pourrd  into 
it,  tbe  peroxyde  of  iron  is  thereby  prcdpilAted,  eottortci)  on 
a  filter,  dried,  ignited,  and  weighed. 

AO.  The  ore  may  also  be  roasted,  na  w«n  m  poasible,  in  the 
maimer  d«irrib);d  below  when  speaking  of  the  analysis  in 
the  dry  way,  nii<l  boiU-d  with  conccntratnl  hydrochloiic  acid. 
Tlie  solution  of  the  ore  is  ihcn  treated  txaclly  u  aboTC 
iloBcnb«d,  or,  alter  having  nearly  evn|iaratol  tbe  cxccm  of 
acid,  the  aoiution  aliould  be  diluted  with  water,  llllentl,  and 
the  copper  may  iImii  be  precipitated  by  a  bar  of  xinc  or  of 
iron.  The  copper  than  precipitated  i>  waMbcd  with  water, 
carefblly  dried,  and  weighed. 


Analifiu  M  lAe  dry  vaj/. 

3t-  1'hc  analy«g  of  sulpburei  of  copper  in  Ihc  dry  way 
ni«y  be  iMrrformnl  in  vmrioua  tvajs.  One  of  my  friend*.  Dr. 
Bhrcnber^,  comrauniealcil  to  me  the  fallowing  procens  wliicli 
J  bnvr  wmewhnt  inoHidcJ,  and  which  I  can  rccotnmentt  a* 
giving  Ai-ciurati;  itsu1i«.  Take  a  weighed  (luantit}'  of  thr 
ore  oiicl  riiB»t  it  coniplctcly,  so  that  all  the  sulphur  iind 
Hulphuric  acid  maybe  eliminated.  This  is  best  nccompliihcd, 
by  putting  tlu:  above  weighed  ({uantity  of  the  sulpharct  in  » 
crucible,  and  wbin  the  maw  i»  muted  an  much  m  powibli-, 
one  tmth  of  Its  weight  of  earl>oiiatc  of  ninmnnia  is  gnuliially 
added,  whiUt  the  mu«  io  lirpt  at  a  red  hent,  ibi*  whole  being 
dilig(!Utly  Ktirred  and  tliorouglily  ntixud-  Whitn  nil  the 
carbonate  of  aiumoniu  liax  U-i-n  well  iiicurpurnted  with  thr 
11111.*%  a*  ju»t  said,  thi-  ti-mpirnt«re  ift  brouKbl  to  a  bright  red 
heat  for  a  few  niiimlc-'',  by  whieb  meaiiB  the  Uat  tmeea  of 
Bulphur  evaporate  with  ttie  anunoiilacal  vajmur.  If  the  or 
eontaliii  much  urw^nii-,  which  is  fkvquently  Ike  ewe,  tome 
charcoal  xUuuld  !»■  added  during  the  routing,  prerion*  10 the 
■dditioii  of  the  enrbonate  of  ammonia.  Take  now  nliout  400 
(rains  of  the  roaated  mus,  and  about  MX)  graini  of  carbonate 
flf  loda,  put  the  whole  in  a  mortar,  aud  trilumte  it  carellilly. 
Put  the  mixture  into  a  brtwfue  erticible,*  and  «trew  over  titc 
whole  about  400  graiiu  of  borax.  I'bc  crucible  is  how  put 
io  the  fire  and  kept  at  a  darlk  red  heat  for  about  a  quarter  of 
an  hour,  atU'r  which  the  temperature  should  be  lilCKued  to 
a  bright  red  heat,  wliich  is  to  bir  maintaiocd  for  about  twenty 
mlnntM,  or  in  Act  until  the  borax  has  Rised  into  a  perfectly 
vnooth  surfaoe.    The  cncible  ia  then  allowed  to  cool,  and 

*  A  lirMii)it«  cmtiblr  ni*]r  tw  men  oratcnlmtlji  mad«  hy  Hllins  a 
OTOUDfia  UcWMi  vrudlilo  ailh  Unkp  blitck,  b}'  unall  [HinlMM  ■(  a  timi-, 
and  Mrongly  prtMlng  Mch  jHirUon  vlib  a  lamrml,  er  mhsU  pntir.  Tlu- 
(■ucible  Ikidh  thu  flllad  up  lilli  tl>*  MnfRNcd  l>ni|i  blark,a  hole  of  * 
Miiublc  dimniBoii  mar  b*  Kouffd  oiu  rlih  ■  knlfo,  tni  the  iIiIm  at  Uin 
boUar*  than  polidivd  aith  »f\m»r«ti.  A  bfiuque  ii,  iticrefon-,  ■  dutvoal 
<r  lamp  bUek  unidU*  nthin  m  onllnw;  cnictlile. 
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when  cold,  a  button  of  mctoJlic  copper  will  be  fouiul  al  the 
boCtORi  of  tlip  crucibK-.  Ii  is  imporMnt  tlist  the  ore  elioulil 
be  perfectly  roAfilcd  before  Imnil,  fur  if  it  relaina  aaj  sulphur, 
th«  sing  invnriabljr  vontiUDS  sonic  ooppor. 

OAltnOKATR  OF  OOfPKR. 

32.  (Bttie  tartwttalf  i>f'  roppcr.  Aturitf.)  TUb  ore  id  ■ 
combinntiiMi  of  oxydc  of  copper,  c&rbonic  acid,  anil  water. 
Mr.  R.  I'hillipR  gives  the  foltomng  results  of  an  mialjr&is  of 

lUSs  ore. 

Vlumy, 
OxTdeofeoppo-        .       .  OSiO0 

Carltvnlo  add        ....    2A.4a 
Water 5.40 
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Sn.  Tlifl  quaDl%  of  copper  'u  oasljp  dct«riiiineil ;  a 
weighed  portion  of  the  ore  la  llr*t  rcilaced  into  fin«  iiuw<Ier, 
aod  tbcr  treated  in  a  flask  b;r  liy ilrocliloric  acid,  which  pra- 
ducei  an  efforvcaoence  due  to  a  cli«cngagem«it  of  carbonle 
acid.  Tli«  oxyde  of  copper  i»  then  preeiptlated  in  tlM  nxnal 
way  by  pola.*h  ;  or  the  coppt^r  may  be  predpltated  from  llic 
aoluiion  by  iii«ana  of  a  clean  blade  of  Iron,  or  of  slim. 

COITERAS  (BLUE).— See  Sui/jialt  of  Capptr. 
COPPERAS  (WHITE>— 3ec  SitpAait  t^Zine. 
COPPER  PTRITE8.— See  Copprr  0ns. 


CORROSIVE  SUBLLMATK. 

rROTOOHLOItlUE    OF    MEKCUHY.      BICHLORIDE    OF 
MKllCL'ltr.    OXYUUIUATE  OF  UKRCURY. 

i,  Protoclilorlde  of  ntercury  (Ilf;  CI),  or  corrostre  aal 
UmatOiia  a  compound  of  mercury  and  of  cliloriue,  until  latoly 
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known  aa  bicliloride  of  mercury.  It  luu  a  nautewis,  div 
o^rei-nble,  and  peniMiiig  nirtnllin  tii*lr.  It  in  gencrnlly  rant 
willt  in  canimerce  in  vrliitt-,  uciciilor,  impcriivtljr  cr7»1nUix«d 
raiim^  MiBilraiujmrent  on  tlio  edge*,  convex,  even,  anil 
ihiniDg  on  ono  iiid«,  coiicavi;,  and  full  of  small  con(b§cd 
aysuli  Ml  the  otluir  tide  ;  luimi^timctt  nlio  in  ndBll'' 
deUched  crjMttIs  which  Jtlightljr  rfllorewc  by  exposure  i  it 
la  a  moot  virulent  |ioi*oii.  The  upccific  gravity  of  corrosive 
aablimuU!  it  5,S9H. 

2.  Currunivc  Kulilimntc  iit  grni'mlly  pan.  Expoard  lo  a 
red  heat,  it  KhouM  liquify  iiiid  then  TolattUio  entirely.  At  a 
lew  decree  of  temperature  it  volutilixc«  a1»o  without  und<^r- 
going  fuBion.  It  ithould  iJi.'uolve  owipk'tcly  in  sulphuric 
ethiT,  and  liki^wine  in  tlin;!'  porti  iif  I'old  alcohol,  It  is 
totally  iolubli:  in  water,  nnd  nulptrariR  cthtir  lakM  it  u[>  from 
its  aqacous  Bolution.  If  it  uontnin*  any  siibcliloride  «r 
mercury  (calomol).  a  residuum  is  Icll  when  dissolved  in 
witer,  calotiMtt  being  insoluble  in  that  mcnxtnium. 

S,  The  aqueous  solulioa  of  eorrosive  aiiblimate  in  ileeom- 
pooed  and  |ireclpitated  by  Ume-water,  or  by  aoluCion  uf 
potaab  ill  the  form  of  a  yctlow  pn'cipltate,  which  precipitate 
ahould  al»o  be  completely  volatiUxabte  by  best.  Any  iT»i- 
duuoi  is  an  impurity,  the  amount  of  which  may  bo  dirreily 
ajeertatned  by  weigliiiig. 


COTTON  AND  LINEN. 

1.  UiMB  ftbrics  arc  often  mixed  wilb  cotton.  M.  ICindt 
propoaed,  aa  a  mfiana  of  delecting  these  Iwd  subsIaneM  frucu 
CMh  other,  a  method  wlileli  Is  grounded  upon  the  power 
whieb  eoncentrateil  xiilpburii-  acid  poaaeaaca  of  disaolvlng  the 
otUoloae  of  coilon  minv  mpiilly  tbun  ibat  of  flax. 

3.  lite  mode  of  proceeiling  is  as  follows : — A  portion  of 
Uw  tiHUfl  is  first  boiled  in  nnter,  in  m^der  to  rvnxivi:  (be 
•tiflbnilig^  it  is  llien  dried,  cut  in  holf,  weighed,  and  one  of 
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COTTON  ANO  LINEK. 


iba  hllvea  is  plunged  into  conccntraii^  sulpliuric  acid  for 
two  nlnutM.  The  tiwne  wliic.b  Ium  tli^D  bvcofne  transparent 
i«  Agnin  boiU^d  In  water.  Tor  tlio  pur|>o««  of  nmoving  the 
gnminy  milxtiuice  pruduccd  ;  this  romovsl  Duty  bt  proiDOt«d, 
if  RMMlfDl,  by  frirtion  between  tho  Angen.  The  acid  it  iilti- 
nulely  oliininaloil  b;  washing  Ibc  ttMtie  with  a  weak  solution 
of  alkali,  tli«n  with  pure  wator,  after  which  it  i*  dried.  Ax 
in  this  proeeM  the  thmds  of  cotton  have  b««D  dissolrcd,  their 
Binoant  may  be  innnnljateiT  determined  hy  the  loss  ts  eoai- 
parad  with  the  portion  which  has  not  been  mibmitted  to  the 
action  of  llwr  salphiirie  acid. 

3.  If  tli«  piece  were  left  too  long  En  the  acid  the  flax 
would  likewise  be  aitaoked,  but  If  the  lisiue  cunuiin  no 
cotton,  the  corrosion  will  luve  been  uiiifonn,  whilst  in  ilie 
contrary  comc,  tlic  colion  in  linit  attncliml  and  converted  into 
gnm,  whiUt  the  flax  rcmKin*  white  ami  ofMque. 

1.  A  pnnci^tTHK-d  HobtioR  of  cnutiic  potash  mny  abo  be 
employed  for  thi'  parpoM-,  aa  foUowj> : — A  piivc  of  the  ttMiw. 
in  to  he  boiled  for  two  minntmi  in  a  olrong  Mention  of  eaaslic 
potiuh,  and  then  drii:d  between  fotda  of  blotting  paper. 
Upon  unravelling  it  ihe  liiieo  thrcadu  will  be  founil  to  linre 
nequired  a  dark  yellow  tin^^  whilxt  tliomi  of  cotton  liav« 
remained  wltlte,  or  have  onty  become  xliglilty  tinged  with 
yellow. 

5.  The  prwi^fv  of  noltuti  in  a  tiwiie  ni»y  aliio  be  detected 
by  tlH>  niicroecopv,  tlie  fibred  of  cotton  having  a  Hat  and 
shrivelled  appearance,  whilst  thote  of  flax  are  round  and 
«traighi. 

6.  ('oiion  and  mnl.  To  digtiDgaisb  cotton  from  wool, 
boil  n  itf|uare  inch  of  Ihe  tissuivin  a  Mlution  of  caastic  Mila. 
The  whole  of  tho  wool  will  be  dissolved,  whilst  the  eottOD 
flbres  are  scareely  ituored  at  all  l>y  tliie  trealmctit ;  and  If  the 
Threads  liavc  been  proviounly  counted,  their  relative  propor- 
tion may  be  thus  directly  estimated. 

7.  OaHon/rom  wool  and  *Ui.  If  the  lissue  be  whlt*^  the 
preMDce  of  silk  or  of  wool  may  be  distingnished  ttom  cotton 
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bj  means  oT  chlorine,  for  if  Uic  ti.t«ue  ht  exposed  to  ihr 
action  of  llii«  gu  tb«  wool  or  tlio  Hilk  bt-comes  jtrllow,  wItilHt 
the  cotton  r«niainB  wliilc. 

e.  The  prMMice  of  cotton  may  W  most  eiuilj-  rerognited 
and  distiagaUhed  from  wool  aod  from  silk  bj  utimT«lHiig 
tbe  snspeolotl  tissue,  and  influDlDg  the  threvda  su  uiirtiTell<->l. 
Wool  and  ^Ik  threads,  when  so  treated,  sdirivtl  up,  bum 
with  difficulty,  and  with  a  churacterutic  odour,  and  l«flve  m 
roluminous  charcoal  whiUl  cotton  threnda  bum  rapidly. 
loav«  no  charcoal,  and  ovolvo   no  odour. 


CREAU  OF  TARTAR.— See  SUartratt  <f  PMtuh. 
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"  CrOMotc  is  a  product  of  the  dry  dirtillntun  of  or^xxk 
bodiea,  and  the  peculiar  preservative  principle  of  soioke  lod 
PTToUgneons  acid.  It  prt^vcnls  the  dccom position  of  meat, 
nnd  thence  ita  nune  from  *{tai  (flesh)  and  tf»!^i»  (la 
preterre). 

"I»  u  chiefly  numufnctured  from  wood-tar.  In  which  it  in 
■ouelimea  contained  to  itiv  amount  of  20  jicr  cent.  It*  cooi- 
pooeala  arv  carbon,  hydrogen,  and  oxyfjen,  in  u  proportion 
not  yet  precisely  ascertained. 

"  It  is  n  colourless  and  tranopan-nt  liquor,  specific  weight 
of  little  more 'than  water,  of*  peculiar,  unpleasant,  penetrat- 
ing odour,  and  of  a  Tory  pnngent  and  cnuslic  tnste ;  it  acts  in  a 
Mate  of  oonccntmtion  like  a  poison,  makes  the  eyes  feel  pain- 
ful, boils  at  203<  c^ntig.  =  397"  Falir^  does  not  consolidate 
«TeiiatSrcentif(.  «=  —  5"  8  Fahr.;  produces  on  paper  greasy 
■pott,  which  afterwords  disappear ;  discoira  in  HO  part*  of 
water,  and  mixcn  in  any  proportion  with  spirit  of  win«,  ether, 
caMatial  and  fat  oilit,  acetic  add,  and  ammonia.     It  diasolveti 
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imliiic,  photphoruN  nilplmr,  iwins,  and  nlkAloidx.  The  »queoiu 
BoIutioD  is  porfcctljr  n«<itrn1,  and  prccipiutcs  «olutian»  oT  gum 
nnd  the  white  ofcggK     Sp.  gr.  1.037  ftt  68"  Falir. 

"  C'rrjuote  ia  ouily  iliitinguMhed  bj  it*  odour.  If  of  b 
good  qamlitj',  it  poawwu^M  tlie  foUovruig  proporti««  :— 

"a.  If  sbikeu  with  lui  equal  roluiue  of  water  in  a  narrow 
tmi-tiilx',  not  more  than  the  et|;btjetb  part  disappears; 
ulkenviau  it  coutains  water,  of  which  creoaote  la  able  to 
abaorb  ^,th,  without  becemiDg  turbid. 

"  h.  If  it  can  lie  dissolrcd  completely  iu  80  paru  bj  weight 
of  watt.T  at  a  luciUum  temperature,  il  then  forms  a  pcrfcctljr 
neutral  liquid.  An  oily  re^duo  floating  on  the  surface 
betrayH  ihi:  prcttcncc  of  other  foreign  product*,  a*  euplooe, 
vApnoniori',  plcaniar,  wbicb  are  obtained  at  the  tame  time 
with  tlie  cr«a«ote  during  thv  dry  diKtillalion  of  organic 
■ubManeea,"— (JmMfr  of'  CAemitlry.) 

Pure  creosote  is  colourless,  but  that  met  with  io  com- 
merce has  gencntlljr  a  straw,  or  eren,  when  rery  impure,  a 
brown  colour.  According  to  Dr.  Fereira  these  impuritiea 
may  be  directed  by  mixing  separale  portions  of  llie  suspectAd 
liquid  with  acetic  acid  and  cauitic  pot&»b,  pare  creasote 
being  conpletdy  soluble  in  these  fluids,  whilst  the  impuritiefl 
not  being  ao  may  thus  be  isolated. 


CRUDE  ANTIHONT.— See  Suiphurei  t^  Antimony. 


CRUUB  TARTAB— See  Bilartrab:  ^  Ifota*/,. 


CEYSOCOLLA— See  ftwoj-. 


CRTSTAL— Sec  Gtau. 


BTUBR. 
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CUBIC  NrrRE.— S«8  Mtre  (CWWe). 


CUTCH See  CattcHu. 


DCTCII  GOLD— See  SroM. 


DUTCH  WHITE.— See  Coffenofa  <^  IttuL 


FXECTBUM.— Sw  Gfnwin  Siletr. 


EPSOM  SALTS-— See  SuifAaie  of  MagHtaia. 


ESSENTIAL  OIL&— See  OiU. 
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SULPHURIC  ETKRR. 
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1,  Ktber  is  the  aame  of  a  compound  which  is  prodim-il  in 
t  ^mt  number  of  olrou instances,  but  which  is  |>nncipallj> 
f<innod  when  alcohol  is  nude  to  roHut  upon  sulphuric, 
mnriatio,  nitrous,  aootic,  arsenic,  phosphoric  acids,  fluoriili- 
of  boron,  8k-  concentntcd  sulphuric  aci<l,  howerer,  transfomis 
alcohol  loto  ether  more  casil;  than  aay  other  raluunce :  and 
IbM  ether  ia  almoet  exeloaircl/  med  both  for  manufaictanng 
purpoaes  vaA  in  the  iaboratorj. 

2.  PiiTV  Bulphunc  ether  in  eotonrleas,  and  verj  fluid;  it 
hat  a  peculiar  strong  penetrating  but  a|irc««bl«  odour,  and  a 
burning,  pungent,  sweetislt  flavour.  It  sbuuld  be  perl'cclljr 
neutnl  to  lest  papen. 
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3.  Th<i  cihrr  of  romm^rni  in  generalljr  tinsophUlicated,  but 
it  iH  »(*TiTth«lcM  found  miidi  leas  pun  or  slroDg  than  ehoiild 
be.  Tbe  aa\y  udultirrDtian  to  which  luliihuric  Ptbi^r  is 
linble,  i»  hy  ad  admixture  of  atooliol,  in  which  it  is  soluble 
in  nil  proportion.  Tlio  presoncc  of  alcohol  in  ether,  however, 
it  Vtry  easily  rccogniitcd  by  ponring  a  oprtnin  tiiiantitj-  of  the 
suspected  ether  into  a  gradiiated  tiibo,  iind  adding  a  tmoU 
quantity  of  water,  which,  dissolving  the  alcohol,  prodooc*  a 
much  more  concidcrnbk  diminution  of  volume,  if  the  ether 
contain  that  body,  thati  when  it  is  pure;  of  course  the 
mixture  nhould  l>c  nhnken.  It  should  be  recollected  that 
10  pnrtH  of  water  dis*otvR  1  of  ether;  and,  eoni^uentlj:',  that 
n  (litninution  in  that  proportion  will  always  take  jdsoe,  even 
will)  pun;  ether,  for  which  an  allowance  must  be  mule. 

4.  The  alcohol  employed  in  the  manufaettire  of  ether 
thonld  be  very  pure,  or  well  reoUfied,  otherwise  the  ether 
will  have  a  much  Um  a^^reeable  or  even  an  uDplea«aDt  odour, 
due  to  the  presence  of/iuel  or  other  essential  oil 

5.  The  speciBc  gravity  of  good  ether  is  0.775. 

6.  The  oxygen  of  the  air  iJowly  acidifies  sulphuric  ether, 
owing  to  whidi  it  frequently  reddens  litmus  paper;  such 
etlier  iltouhl  be  redistilled  witli  potash  or  caustic  magnesia. 
Tlie  oiwralor  in  doing  this  iibould  bear  in  mind  that  the 
vapour  of  ether  is  highly  inflamiuahle  and  Arnry,  and  that  it 
fre<]ucntly  happens  that  in  falling  upon  mf  Aof  coals,  or  the 
flame  of  gas,  of  csndle^  or  of  other  ignited  bodies,  it  may 
catch  lire,  and  cansn  serious  acddimts. 

7.  Ivther  is  principally  used  as  a  solvent  in  certiun  ana' 
lytical  operation*,  to  detect  and  isolate  bromine,  and  in  the 
preparation  of  a  gnmt  number  of  organic  buc*,  tte. 

8.  Stilphuric  ether  is  scmctimes  used  as  an  annnithenie 
agent,  but  chloroform  is  now  generally  employed  in  pre- 
ference. 
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FKUItOCVANIDE   OF  POTASSIUM. 
YELLOW  PitUSSIATE  OF  l-OTASH. 

1 .  llie  ferrocfimiile  of  potnwiuin  of  oommerce  Is  genernlljr 
in  large  and  beautiful  crrMals  of  a  flu«  lemon  yellow  colour, 
whicb  should  be  entirely  Holuble  in  ulcuboL 

9.  The  yollowr  prusslate  of  commerce  is  aomelimeH  com-^ 
taminaM  by  fliilpliat«  of  poiaali,  the  presence  of  whicb  may! 
be  dc^toctiMl  by  diisolviog  a  portion  of  the  salt  in  water,  and 
ikdding  thereto  a  foliilion  of  chloride  of  barium,  or  of  uitrata 
of  harj-lM,  which  will  ihrn  produce  a  white  precipitate  of* 
sulphate  of  barytn,  innnlubb  in  walir  and  in  ttaiU,  if  Rtil- 
]>lttt«  of  poTajili  b<*  present.     The  precipitaled  itulphntc  of 
baryta  should  1m  collected  on  a  filter,  wa^livd,  dried,  i|);tiit«d, 
and  wei^bcd ;  1 17  graioji  of  Hulphato  of  twiryla  curreaiwnd  to 
88  graiua  of  «ulpluite  of  potash. 

3.  Thid  »ulMtance  hoa  become  an  important  article  of  com-'j 
mcrcc,  lai^  quantitiee  of  it  being  consumed  by  calico  priol 
and  dy«r^  by  the  manuE&cturcrs  of  PniaaiaD  blue,  ud  ia] 
el«cln>  plating. 


FIXED  OILS— Sec  Oilt. 
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FLOUK. 

I.  M.  Damas  in  his  '  Tralte  de  Chimin*  says ;— > 

*■  Tbe  moat  ^roet  manner  of  appreciating  the  <|ualily  or 
yteld  of  flour  would  bo  to  make  bread  with  it  in  the  iirdinary 
way,  by  taking  very  «i[ub1  quantities  of  flour  ami  of  water, 
and  kneedtng  Ibcta  at  the  ttame  lempcraiuro  and  for  tbo  same 
length  oT  time,  in  a  Nmull  kneading  machitM)  (pilrim  nica- 
wyii*),  raising  th«  doogh  by  means  of  ocjual  qoantitlea  of 
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soIutJoQ  of  bicarbonate  of  sodn,  donompoM*!  M  the  rciy 
moment  of  pulling  It  in  the  oven  by  n  girvn  (]iinnli^  of  ftliim 
rftpidly  mixed  n-itli  tlic  dough ;  and  lastly,  baking  the  taller 
in  a  jimall  ov«n  kept  at  a  uoirorm  temperature  by  meaiu  vf 
ao  oil  •bath." 

2.  Such  a  metltod,  howov«r,  appears  to  me  axBWJJBgjy 
tnniblmomn  a»il  iineertun,  ncitlK^r  do^fi  it  fulfil  tlw  d«i- 
dpratiKii,  fur  tin;  obj<Tt  ii*  not  merely  to  aawTlnin  llie  yieU 
of  tbe  fluur,  but  indeed  the  quaiittf  of  iLi:  bn-Ad  prodaoed. 

3.  If  tbe  yieJd  w«re  oln-nya  in  proportion  to  the  (|uality, 
the  method  abov«  aUudetl  to  might  ]>rrl]a|M  Ix^tnin  available, 
to  a  certain  extent,  but  we  have  xtwo,  in  the  article  on 
Bread  that  aucb  ia  nut  the  caae  i  or,  at  leaat,  that  with 
flour  of  an  inferior  quality,  the  bnlcer  gnni^ndly  ccintrivei  to 
obtain  »  quniittty  of  bn^ad  rq-ua}  in  icrif/it  to  that  whicli 
better  descriptions  of  flmir  would  give.  It  u  therefore  bclMr 
and  aaicf  to  lest  the  iiuality  »f  the  flour  by  ascertDining 
the  amount  of  foreign  malti,-r  whirh  may  have  bc«ii  mixed 
wllh  il. 

4.  The  sulMtaoccs  principally  employed  for  the  purpose 
of  adiillvniting  wh«at  flour,  un^/reula  or  potato  ttar^,  itam 
Jlour,  Imtiait  trom  JUmr,  rj/t,  and  rict  fia«r,  which  alinuai- 

tary  subalauccs  ar«  otgectionablu  only  when  tho  flour  con* 
tdnlng  theiDi  or  the  bread  made  willi  jiucb  flour,  is  *olil  as 
genuine  wheat  floor  or  breail  (  but  bt-jiidc*  tli«*e,  ao  lar  venial 
uilillltona,  flour  ia  nmetimeN  noplii.-iticaled  by  alum,  ekaU, 
bone'dutt,  and  pljutrr,  and  it  i*  more  (Specially  ogaiiiil  theee 
that  the  rigour  of  tho  law  aliould  be  enforced. 


DtleetioH  tf  Ft^uia,  or  Potato  Flour. 

&,  The  admixturi!  of  |N>tato  flour  or  fecula  to  wheat  flour, 
may  very  well  be  delaeted  by  tbe  microecope.  The  partkleB 
of  potato  dlarch  are  irre|pilu'  In  ahape,  and  of  various  dm^ 
and  morcoror,  upon  placing  a  little  of  the  tujtpected  floor 
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before  die  mii-rowopi^  nnd  moisleninfc  it  with  s  sotulloD  i>f 
potuti,  iIm!  pnrticlM  of  whrni  flour  umk-rgo  no  chnngo  what- 
(rT«r,  whtUt  tlic  globules  of  fcculn  sprend  into  thin,  tran»pa- 
rent  plat  cm. 

6.  Altlioiigli  tin-  pri'wnco  of  fcoala  ciin  be  dctocled  even 
vrhen  ill  (Titrvnit^iy  aiinute  proptutioo,  yet  it  woiilil  Appear 
Am  itii  (guiuililj  cannot  he  xery  rigorouiilj'  etliinated  wh<!n 
under  iO  pur  wnl. ;  hut  on  adulteration  bvlinv  Kl  [>«r  cent. 
is  scarwljf  pricibiil)le,  nitice  it  would  hnrdlj',  if  at  nil,  be  re- 
munejatire  ;  on  the  other  hand,  Dumas  averts,  tlut  whon 
fecula  is  addiid  to  wheat  flour,  to  tlie  extent  of  30  per  cent., 
it  is  iinpowible  to  tnalce  bread  with  It.  It  may  therefore  be 
fHUtned  that  the  iMldition  of  feculn  to  whrnt  flour  rangen 
tnaa  10  to  2-5  per  cent.,  hut,  an  we  said  hcfurv,  the  presence 
of  a  much  more  minute  quantity  can  be  detected. 

^7.  Oiie  of  the  methods  of  doing  thid  is  the  following, 
whieh  Mcording  to  M.  Chevallier  can  be  a])j)lied  with  advan- 
tage, not  only  to  flour  which  hod  been  simply  mixed  witli 
feaulo,  or  which  haa  be«n  ground  with  it,  but  likewiae  to 
TcrmioelU,  macaroni,  he. 
J 
tot 
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Tak*  of  Um  flour  nndtr  «x>miaatMn 
Saitd  ,  .  .  . 

Water  .  .  .  . 


aoOgraioa. 
800  ditto. 
SouQon. 


Trittirato  (he  flour  and  Ui«  «and  in  a  wudgewood  mor- 
Itf  for  about  five  minutes,  Mldiiig  the  water  gradually,  so  as 
to  form  a  hcroogeDCOUA  paatu,  wbii'h  i)  ibeu  to  be  diluted  with 
Um  remainder  of  the  wut<^r.     Thia  being  done,  tlirow  the 

I  whole  <M  a  flltvr,  and  whilat  filtering,  prepAre  an  nfiuooua 
solution  of  iodine,  by  pouring  about  two  ounoca  of  wat«r 
Upon  about  fi^y  grains  of  iodine,  and  shake  the  whole  for 
about  (en  minuu^s  ;  the  Hi|ueouH  solution  la  then  dceant4^ 
and  the  undiwMlrcd  iodine  ia  kept  for  furdter  uau.  Of  the 
aqaeont  solution  of  iodine  to  pre|>ared,  pour  one  oiumm  into 
U  eqtul  quantity  of  the  liquor  lUlered  from  the  flour.     If 
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tbe  Smir  wu  pun,  this  addition  will  produce  t  ptok  ooloor, 
wliicli,  liowcvcr,  gradually'  <li:wpprjm  niure  or  Ik»h  rapidly  ; 
wtiilHt,  if  th<!  flour  contsUi  ten  pi-r  ti-nt.  <if  TccuU,  tli«  li'iuur 
will  become  of  a  dark  purplt^  <N>lniir,  which  Oisupjiearsi  much 
more  alowly.  This  cxporimcnl  had  bvttvr  be  performisl 
aiiotiltancously  with  flour  which  is  koown  to  b«  pure. 

H.  If  now,  the  liquor  be  examined  after  a  nbori  time,  it 
will  be  Meen  tluit  the  colour  of  tlic  litiuor  obmiited  from  the 
pure  flour  iH-jnii*  to  dinapprar  from  the  bottuon  uf  Om  glaM 
tii>ward>,  and  in  thi;  coiirte  of  rjglit  or  l^'n  miniUi;i>,  it  com> 
pleUily  disappuitnt,  whilnt,  if  foculn  lie  prcaisit,  the  dccolouri- 
Kution  U-ginfi  likewise  from  the  boKoin  upwards,  bwt  tbo 
pvirjite  or  violet  colour  persists  for  a  long  time  at  tJi«  surfaMi 
so  that  the  liquor  forms  two  distinct  strata,  the  Iixw«r  of 
which  is  colourlesa,  the  uppor  one  is  purple. 

9.  Another  procrt*  by  which  the  quantity  of  fecula  added 
to  dour  may  be  accurately  estimated,  is  that  proposed  by  M. 
Kobine,  it  is  as  follows  : — 

Take  500  grains  of  the  suspected  flour,  and  mix  It  in 
a  glnra-benker  with  a  glus  rod,  with  200  grains  of  cold 
water.  Tlic  whole  being  mixed  to  a  doughy  conaislence,  the 
nuuu  is  then  squeeicd  in  the  palm  of  the  hand,  whlln  hold- 
ing it  in  a  Intson  half  full  of  water,  by  wliich  meaim  iIk 
gluten  U  ii<'j)arated,  iukI  nltinmlely  lelV  in  the  hand,  in  a  pure 
•tate,  under  tbe  fonn  of  an  elastic  and  glutinous  maxx,  which 
nay  be  wdgbed.  Tin  small  pieces  of  gluten  which  may  hare 
escaped,  and  bare  fiJUn  in  the  bason,  should  be.  of  courve, 
colleeled  and  weighed  with  tbe  portions  of  gluten  already 
obtaij>ed. 

10.  TIm  water  in  the  bason  which  eonUina  tbe  ftardt 
should  now  be  well  stirred,  and  poured,  whilst  turbid,  into  a 
conical  glass  (a  six  ounce  glass-measure  auwers  tbe  purpose 
well),  and  the  whole  is  then  left  at  rest.  At  the  end  of  an 
hour,  a  dnpoKit  will  hare  formed  at  the  bottom  of  the  glnaa, 
wliich  mii»t  be  left  tindlstarl)rd.  When  the  whole  has  been 
left  at  mt  ftkr  two  hotint,  the  supernatant  liquor  is  eare- 
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fully  Nj-phonMl  out,  nnil  the  whole  being  left  itgnin  undis- 
lurbcMl  fui-two  hour*,  Mij' WDter  whirh  maybe  obserTCd  float- , 
ing  above  the  <ti:|iwit,  may  U?  carijluUy  "uckeil  up  by  meanai 
of  n  pipnitc. 

II.  On  vTamining  th«  dcponit,  it  will  bo  found  to  be  in 
two  di*tinet  laycn ;  the  upper  one  bu  a  gray  colour,  and 
coiuiKtit  of  •  mixture!  of  gluten,  in  n  finely  divided  statti^. 
and  of  albiiniMi ;  ibi--  lower  layer,  wbioli  in  opB<iiie  and  while^l 
it  Mkrdi. 

13.  The  upper  byer  nhould  bc^  nvefally  removed  with  a 
mupooii,  down  to  the  compoet  biy«r  of  rtarvh,  vfhich  is 
known,  b<;cau!«  it  ft*bi  bardtr  and  ^liircr  ;  iIk-  .tL-MiDd  layer 
iliould  be  lel^  uudialurlMMl,  until  it  hta  become  quid;  mjltd  bj  . 
drying.  Wheo  it  U  in  that  state,  It  may  be  L^asjly  remc 
fkwn  tlie  gloM,  by  prening  it  gently  with  the  finder,  all 
ronad,  until  it  is  detached,  and  it  may  then  be  upset  in  tli« 
form  of  n  cone,  upon  a  lump  of  dry  plaster.  The  potllto 
niarch  betng  heavier  than  that  of  wheal,  forms  die  apex  of 
tlie  cone  i  its  thicknei«,  or  depth,  and  consoquently  ils  ([uan- 
lity,  may  be  ealiauiled  by  solution  of  iodine,  in  tli«  foUowlii}; 
manner  : — The  operator  cuts  from  llie  apex  of  llie  little  cone 
abore  roeuiioned,  a  slice,  which  ho  triturates  only  for  a  short 
time  in  an  agate  mortar  (ooeof  gltM«,  or  porcelain,  or  wedge-, 
wood,  will  not  lio),  and  be  tests  tliat  with  Mdution  of  iodhifti 
If  it  turn  blue,  it  is  feciila.  Another  stioe  is  treated  in  the 
wma  mannvr,  until  tbc  o[u:rittor  cornea  to  the  wheat  iitareh, 
which,  in  the  pnawnt  iailancr,  will  nut  lie  al&cled  by  the 
aqueous  luiliition  of  iodini;.  'llii.i  ditfirnrace  of  behnviuiir  of 
tile  two  if|>ocie»  at  ntnrch  witli  iodtne,  ia  ilite  to  the  friction 
of  the  pestle  and  mortar,  which  is  .-tufBuienl  to  divide  or  tear 
the  enmhipes  of  the  particles  of  the  iwtuto  siar<'h,  which 
then  become  bhie,  when  treated  by  huluiion  of  iodine.  The 
pafliclcM  of  witeat  iitarch,  on  Ihu  coiilraxy,  are  not  disaggre- 
gated by  that  Ircaiment,  atid  bein;;  therefore  protmled  by 
their  cnvelo|>c,  are  not  acted  upo«i  by  solution  of  iodiuc,  or 
assume  only  a  brown  tinge. 
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13.  Hnt  wnlnr,  or  b«at  bi  nay  wa/,  most  Dot  be  employed 
in  IliU  vxperiiiivnl,  for  it  would  bunt  tbc  euvelojie  coutain- 
inf  tiie  dtnrclt  of  the  wheat,  nrliiak  wuuM  iu  that  cbm  be 
coloured  blu«  alw>  by  solutiou  of  iodjne,  nod,  tlicrefore.  8]>oal 
the  oxporiment.  For  the  same  reMoiit  the  cone  of  starch 
must  he  IpH  to  ilry  apoiiiiLii<.-uuAl}-,  and  not  hj  applying  hestj 
neither  KhouM  iriiuratiim  Iw  cuutinuttd  too  long.  The  w|ier- 
itiw  of  u  wedi;ewoo<l  inortor  would  tear  the  globotea  of 
•t«ji:li,  and  jiroduw  the  some  cSvct  lU  heat ;  oii«  of  glass,  or 
of  glax>;d  porcduiu,  would  altOKOthvr  fail  in  dividinj;  tbem, 
aiul,  in  that  caap,  [lotalo  »tan-h  would  simulate  wheat  starch. 
The  Dumber  of  slices  wlucb  have  been  coloured  blue  by 
iodine^  oorrcspondiDg  to  the  graduations  of  ibe  glaKs-measurOi 
tudicate  at  once  the  relative  proportion  of  the  potato  flour. 

14.  When  tluur  is  adultcraltrd  with  mahr,  or  Indian  corn 
flour,  or  with  gmuml  net,  tlie  beat  metliod  of  delnrting  It  i« 
by  the  microscope.  The  euspoctod  flour  elHMild  firel  be 
washed  under  a  thin  streatnlet  of  water,  or  iu  a  biisoo  half 
Ailed  with  water,  in  nnkr  to  separate  the  gluten,  and  a  por- 
tion of  the  ttorcli  which  dcpo«ts  being  examined  before  the 
Biierosoop«^  or  with  a  magnifying  glasa,  (VsgmeiiLii  of  nn 
angular  sliape  and  •enii-trnni>pnmit  will  bo  observe-.),  if 
oiaiar  or  rioc  a  present.  TAtv»A  made  with  flour,  coiiliuning 
a  eortain  quantity  of  these  iubdlBnecd,  feels  litnh  and  dry, 
aitd  if  tho  proportion  of  Indian  coni  is  at  all  considcrablov 
tlie  dour  baa  a  yellow  appearuncc,  it  focU  coar^i?,  and  ha», 
tnoroovcr,  a  peculiar  t.v.vt.%  and  caky  llavour. 

15.  Wli«n  wheat  flour  ha*  been  atixcd  with  hmn  ftour, 
(lie  meal  lt«.<t  a  yelluwiirh  uppearonoe,  fecbi  .toft,  and  has  a 
pMuliar,  bitter,  or  acrid  flavour  of  beann. 

16-  To  detent  tbe  preseuee  of  fieaiijiour,  Mr.  Rodrigues 
impowd  the  following  method,  which  iii  aceuntsi  It  eon- 
oisia  in  inibniilting  the  iiui>pi-cl<!il  flour  to  <]ry  divtitlalion  in  ■ 
stone  retort,  aiwl  collecting  the;  dLdillate  in  a  vcMtel  oouloiDii^ 
water,  which  will  be  Kiand  to  bavo  ariiuirod  on  ulkabne 
reaction.     If,  od  tliv  cunlrory,  the  wheat  flour  is  purr,  the 
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wkt«r  in  vrbidi  rhe  dtitillnlc  will  huvc  eontlciwotl  will 
remain  pcrlectlj  neutral.  This  nlkoliiie  rvnction  tnk«»  pUcu 
when  bnns,  pulse,  or  pM  aieol  hu  becD  added  to  wheat 
Hour. 

17.  AiMkerprwea  ia  lUe  following  : — 

Take  of  the  flour  under  examination,  300  grain*. 
Saod  „  „  SOO     „ 

„  Water        „  „  i  ouncoa. 

Triturate  th«  flour  and  the  eand  stronglj  for  about 
live  miniilr*  in  a  Wedgenood  mortar,  and  add  th«  water 
gradDiilly  hy  small  por[inn»  at  a  time,  so  as  to  fonn  a 
liiMiiogen«oiis  paste,  which  should  then  be  diluted  with  the 
<romalltder  of  ihe  wat^.  Oii  filtering,  it  will  be  observed, 
that  ibe  flour  wliicli  eniitoinK  heitii  flour,  flltent  mui-ti  more 
■lowly,  and  ninninN  mitlcy.  A  portion  of  the  fiUmIe  stiould 
(ben  be  mixed  with  it*  own  bulk  of  Kolution  of  io«line,  |>re- 
pared  (•xpn-silj  for  thr  (■xp<'riiiH-iit,  cxncti/  aa  wav  dcMiibed 
before  in  *peukiiig  of  potato  Hour. 

18.  The  l)(]uor  filtnriHl  from  pure  wheat  Hour,  being  tested 
hy  Ibe  wlutton  of  ioilinc  a>  above  Kaid,  awtmiett  a  d«ep  pink 
colour,  but  that  which  nmlainti  bi:aii  flour  hAx  a  pink  eolour 
of  a  lighter  liue,  and  is  more  pi-rmaneiit  tlian  the  utiier. 

19.  Detection  and  determination  of  cikalA  in  flitr. — A 
^reo  weight  of  Ihe  flour,  for  example,  500  grains,  are  to  be 

I'BUXed  with  about  9000   gratRa-oieajuro   of  pur«  distilled 

tirateri  and  hydrochloric  acid  is  add«d.     If  the  rtoiir  contains 

^  chalk  in  Ihe  proporlion  of  1  ^  or  2  per  cent.,  or  mort^  an 

'cAcrTiwcenoo  will  bo  obecrred,  owing  to  the  dtaengagcuiient 

of  earbmnic  add.      Tbo  msM  i»  then  thrown  on  •  Uter, 

Ibe  flltratii  i:i  exactly  neutralixcd  hy  ampnonie,  and  tilled 

'  with  oxalate  of  ammonia,  which  will  llicn  produce  a  prccipi- 

'  tale  of  oxalate  of  lime.     Tbe  liquor  t*  tcR  at  re»t  for  n  few 

bonn,  in  order  that  Ibe  preeSpitaie  may  Mtttle  well ;  it  i.i  tbcn 

[collected  on  a  filter,  wanbed,  earefully  dried,  and  iRuiieid. 

[ Ignition  converld  It  into  earbonate  of  lime  (chalk),  in  which 
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state  It  ia  w40tA'  It  in  adviMftblc,  hoirerer,  lo  red*- 
BoW«  tlie  f>red)ilMa8  oxaku  of  liiuu  i»  lijdrocltlork  scld, 
and  to  reprecli>itate  it  by  oxalate  of  ammonia  oa  beforo, 

20.  Bread  tnadu  vritli  flour,  enntalnlni^  nior«  tlian  4  p«r 
cent,  of  clmlk.  Is  Hpotled  iH-rc  und  there  with  wliiie  nuirk«, 
irtiicli  are  <1uq  to  an  nj;g1omeniti<in  of  unuU  quantities  of 
corbonnlc  of  lime. 

31.  Pure  flour,  of  coiinci  does  Dot  effbrve^ee  bj  treaUnent 
witli  hydrochloric  nci<l, 

22.  The  t'ollowiiig  procow  may  serve  to  detect  sopbLstica- 
tion»  with  rarthy  or  i^iioh  like  mattors.  A  portion  of  the 
Siupcc««d  Bour,  S(H)  gmiiie  f»r  example,  h  flrst  nvll  dried, 
indneratod,  ami  thi^  wdgli<:i!.  The  lyMdimm  from  pure  flour 
•hould  oot  exceed  from  H  to  9  pt^r  coiit.  If  mom  tlian  tbif, 
the  flour  may  be  looked  upon  im  tulultornted. 

23.  The  prctcnci;  of  alitut  in  flour  ix  detected  exactly  a* 
in  bread.— (See  tlie  iLrticl<r  on  Jtretui.) 

2A.  The  ptiyiucnl  cliarnclirrUtin  of  wheat  fluur  of  good 
quality,  are  the  follovriug: — it  lint  a  dull  while  colour,  mndc- 
what  inclliiin;;  to  yellow  ;  it  tbould  exhibit  to  tlw  ey^  no 
trace  of  bran,  even  when  {uwdnd  smooth,  either  with  tlie 
hand,  or  with  a  polished  aurfkee.  It  Kliould  liaTO  a  homo* 
geneoua  appearance,  and  nut  Xane  more  Iban  from  (t  to  IS 
per  cent.  oAer  dryin;;  it  in  a  atora.  The  leaa  it  loiea  by 
drying  tli«  better  il  ia. 
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FLOWIittS  OF  UENZfllN,— See  Btntoie  AM. 


FLOWERS  OF  ZINC.— See  Ox!f.lf  of  Zim. 


FRANKIN'CENSE.— Sec  Jkmoin. 
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1.  Tbc  ore  IVom  which  lead  u  iirincipally  obtAincd  is 
gttirna,  or  sulpliiirct  of  lead,  tiali^iia  onJioanly  ooDtaine 
BiKfr;  l)i«  whole  of  tbo  precious  metal  ptime*  into  the  IcAd 
from  which  it  is  separated  alterwurd^  in  the  large  way,  \iy 
Mr.  Pattcnson's  process,  namely,  by  crystallixatinn  nnd  m- 
pdUlion.  I'he  other  substanoeii,  most  generally  mixed  wilh 
^ittnm  u«  quarU,  sulphate  of  baryta,  troii,  or  arscnictil 
pyritft?,  and  bl«nde  (sulphun-i  of  linc). 

2.  The  proportions  of  k-ad  and  of  silver  contnin«<l  in 
gal«na  may  be  deterniiii«d  in  the  wet  and  in  thn  dry  way, 
but  the  fonner  seldom  Riven  accurate  results,  is  more  tedious, 
and  if  the  (]uaiitity  of  Htlvcr  in  the  lead  obtabied  is  excca- 
slvdy  mintile,  iu  eatimation  in  the  wet  way  cannot  b«  at  all 
relied  upon. 

3.  Delenni nation  of  the  amoant  of  lead  contained  In  ga- 
lena in  the  dry  way : — 

^.  Fiw  Biich  an  nnnlyHn  the  operator  must  hn  provided 
with  a  gnod  nir-fiirnacr,  which  should  be  chargcfl  with  coke, 
ud  lighted.  When  it  is  brought  to  as  high  a  teiii|>orati)ra 
U  pCMibl<>.,  n  iMMiieal  wrouglit-iron  cniciblc  should  bo  plunged 
in  the  middle  of  tlui  coke.  The  crucible  generally  cmploynl 
is  4  inches  high,  2  inchca  wide,  and  very  thick 
at  the  bottom,  as  represented  in  the  fignn  in  the 
tnargin.  I'he  gah'na  mu^t  he  pulTrriicd  very 
CArefully,  for  otherwise  it  will  decrepitate  under 
the  first  impreeaion  of  tha  heat.  Wlict)  the  cm* 
dble  has  attained  a  <hu-k  red  head,  tOOOgmlnit 
of  lite  pulverized  galena  arc  introtluced  into  it ; 
and  when  the  maiu  of  the  putvcrixod  uro  has  attained  the 
letnpi'ralur«  of  tlic  cnicihtis  and  thcnfore  before  tl  (lli« 
galooa)  lias  entered  into  funion,  llie  ojwrator  takes  a  stout 
iron  wire,  or  rod,  about  the  size  of  a  quill,  and  about  3  feet 
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long,  flaiteiied  at  one  end,  so  u  to  form  n  little  spatula,  which 
should  always  be  kept  in  a  perfectly  ckmn  flatc,  aad  liy 
means  of  wliich  he  gentljr  stln  tlie  maa*  iii  tlie  crucible  iaJ 
order  tu  vx|i(i!iu  all  ltd  aurfacea  to  tbo  action  uf  the  air  lor  lli«] 
parpoM  of  roaatiiig;  it,  lakiii];  carw,  however,  that  the  spalu 
does  not  beconiK  red  hot,  fur  iii  tliat  caac  Mine  »f  the  galeofti 
vrouli]  ]H'Tnirin<,-iitlj'  adhcri?  to  it,  and  ^oinc  of  t)ic  U-iid  wouldf 
be  reducf^d;  to  jirereDt  thifi  tlie  iipntuln  should  be  n-iihdraira] 
fruin  time  to  time,  to  allow  It  to  cool,  vluiuld  it  become  tool 
hot.     This  priH'aulion,  however.  Is  ahiio.it  x u peril  itmis,  siooA 
the  roagtiiijf  is  utmost  completed  in  oin-  minutr.  Even  though 
the  6|jutiitu  liU3  not  become  red  but,  a  portion  uf  galena  iaJ 
alwa/ti  found  adhering  to  it,  but  it  does  nut  hold  fast,  and  ] 
ma/  be  caeil/  detached  hy  acrajiing  it  with  a  knifci,  audj 
■bould  a  small  [>ortion  \>«  atill  adhering  to  the  edge  of  thai 
spatula,  whicli  i*  generally  the  ca»c  it  tnajr  be  readilj'  i«-l 
moved  by  holding  the  i>pnliitn  in  a  vertical  portion,  moving  I 
it  backwania  and  forwnnl^,  whilst  pressing  strong!}'  (fui>u;;li 
on  its  edge  to  break  and  di'lach  the  fiaid  portions.    All  tlKoe 
little  fragments  must  of  courKc  lie  rctiirnod  to  the  crucible, 
which  should  then  be  kept  covered,  and  tlic  whole  luaaa  la  ] 
allowed  to  attain  a  rhi-rr}'  n-d  heal,  whi-n  two  Urge  fpoonfula 
of  the  flui,  described  aftrrwardu,  mui<t  then  he  Ihrowu  into 
tbo  crucible,  which  must  now  be  brought  to  a  full  while  heat. 
Tliis  will  take  about  twelve  or  fifteen  nunuttv.  A  piece  ofgreeti 
wood,  aljout  tlircc  nuartrr*  of  an  inch  in  diameter,  should  be 
|ilanged  In  the  crucible-,  ili  sides  ruMxHl  and  scraped  with  it 
00  as  to  detach  the  small  particles  wliich  arc  adliering  to  tliem 
so  that  thow  small  particlni  majr  be  sunk  into  tlic  mass  now  in 
fosion.  The  fu»ed  scones  cliould  also  be  slightljr  stirred  with 
ttw  piece  of  gn<eii  wood,  in  order  to  pr<'cipitate  an;  particle 
of  lead  which  tbejr  might  retain.     Tbe  piece  of  wood  should 
bo  kept  moist,  in  order  to  pruvt-iit  tbe  onirics  from  adhering 
10  it.     The  crucible  fa  llien  to  be  eoven-d,  and  IcH  in  tbe  llm 
for  about  two  minnles  longer,  the  fu.ved  inusn  being  kept  in 
Ibtl  liii|uidit/  during  that  lime.     'Die  crucible  ia  ihen  with- 


drawm  from  the  fire  by  sciKing  it  with  it  pair  of  cnidblc 
toiigB.  till-  branclK'^  of  which  nre  horizontal,  Hiid  the  contosts 
ilwnwf  or.-  i«,iinH  into  an  ingot  inoiild  of  bma,  hero  jvpn- 
»ent«l,  in  tlic  foilowiug  manner:— the  crucible"  U  brought 
with  the  tongs  on  the  ed^e 
of  the  iogot  mould,  tUo 
tonus  mting  flrnily  on  |\__y'^''V~/"%^ 
the  MitI  ingot  mould ;  it  is  '■-'■  ■        -  - 

then  ^iitljr  liltptl,  itnil  the  Morics  arc  carefully  [xiiireil  into 
one  of  the  ivcrimv  of  the  tngot  moulil,  until,  in  #o  Uoing,  the 
operaUir  begins  to  «oo  the  multed  leaij  in  tlie  crucibW.  He 
then  nkuM  up  cairfully  tho  *«)rie«  wliicli  slill  remain  in  the 
crucible,  pushing  and  pressing  tlit^in  alltrnatf  ly  on  eaeh  aide 
until  thef  Iiave  become  sufhcirntly  xtifT  bj  cooling  lo  allow 
of  Uie  tnohen  lead  being  pourod  scjiaralclj  in  the  other  recem 
of  the  ingot  mould- 

€.  In  order  to  be  certain  that  the  scorii-s  in  the  first  recnui 
ntato  m>  lend,  the  whole  duum  of  the  ecorios  U  retiirutrd  into 
the  iron  crucible,  which  ia  then  carefully  Bcn(icd  with  the 
sfHiluln  of  Ihi'  »tout  iron  wire  above  describeil,  in  order  lo 
roUect  all  tiM.-  partidiM  wliii^h  may  be  adlMtrii^  to  it.  The 
o|N-mior  then  add*  about  half  a  fpooiiful  more  of  fluit,  and 
the  whole  i*  replaci.*d  in  thi-  fire.  \^'heIl  tlie  bum  is  perfectly 
fumwl,  wbieh  Rhouhl  bt;  doue  •«  ni]iid]y  a*  poariUe.  the  cruvi- 
Ue  is  afiain  deaiue-d  witli  the  piece  nf  green  wood,  and  the 
whole  is  «t  ODCO  pouml,  tivrioi  and  all,  into  one  of  tlio  empty 
yeeoaeeo ;  the  molten  lead  percolates  and  collects  at  (he 
IwUom. 

7.  When  the  acoriea  contain  a  certain  quantity  of  lead, 
they,  in  cooling,  cootract,  and  n  ijortion  of  the  metal  might 
I  be  prtgeetod  and  loet.     In  order  to  avoitl  this  accident, 

"•ooDcr  is  the  fiiscd  mnM  pourvd  into  the  ingot  mould, 
tlun  it  miut  ho  in»tnnity  turned  ui>«ide  down  ;  the  lead, 
by  oomittg  in  contact  willi  llie  cold  mass  of  braM  of  the  iogal 
mould,  Is  at  onov  eolidilU-d,  and  by  upsetting  immediately  tli« 
ingot  mould,  it  has  no  time  lo  be  rofu&ed  by  llie  hut  worlea  from 
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trtiich  ii  ia  thus  i^Ieuily  separal«il.  Tbc  little  button  of  le*A 
tiiuft  obtained  is  flattened  vrltli  a  lianinier  in  order  to  elinii- 
nale  llie  film  of  scorics  which  covem  iu  surface,  it  ii  added  to 
ttie  rmt  uf  the  l«ad  ubiaincJ  berure.  and  tlio  whole  of  the 
lead  it  then  wuiitliod. 

8.  Tlic  flux  omplciytd  roni>i«t#  «f  tlinw  partu  of  rH  argoJ, 
tiro  jMrts  of  nitre,  one  part  of  Liumx,  j  part  of  llaor  spar. 
The  whole  must  ^^ts  well  i>iilveria«l  mul  (horoughly  mixed. 

9.  WlM-n  till!  ore  of  lend  i»  rrfraetory,  n  aouxll  quantity  of 
p(ita»h  (about  a  spoonful)  should  bo  added  for  each 
1000  graim  of  ore,  and  the  roasting  may  then  be  dliipenaed 
with. 

10.  lu  ihid  exjierimeni  a  very  Iiii^fa  teaipt-ralun!  in  itlwaya 
rciluircd  bccauve,  in  that  cum;  the  inui  crui'iblu  bixt*  longer 
»tnee  it  need*  not  be  IcA  iKt  long  in  tlic  tin*,  a"  would  other- 
wbo  be  ncetesniy,  aii<l,  monwver,  if  the  tiwperature  wa» 
not  very  high,  a  large  quantity  of  i>xyiti'  <•!'  iiim  mixing  with 
the  tnaM  would  render  it  very  infu»iblis  and  ilte  operation 
would  be  spoiU-'d. 

11.  In  iirdtrr  to  estimate  the  quantity  of  «ilver  coDlained 
in  Ihu  lead  tbu.i  obtaiucd,  i500  grainji  of  it  arc  placed  in  a 
dry  cup<^l  of  bone  anti,  and  placed  in  the  cupelling  furnace,  as 
ilcscribod  in  the  article  on  .Vt/wr.  'llie  metallic  button  of 
pure  ailrer  leA  on  the  cupel  is  tlien  detached  aitd  weighed. 
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GALL  NUTS. 

I.  Galls  are  excretcenee«  produeed  by  the  puncture  of  b 
tinalt  iu^ect  on  tlie  sJiooia  and  KikTCH  of  plants,  and  treri  M 
various  luud^  for  tlie  purpose  of  dei>oi>iling  it«  eggM.  The 
Iteal  galls  ore  Iboae  found  on  a  speoics  of  oak  (ynemu  m- 
fieioria)  in  Asia  Minor,  Syria,  Persia,  and  otiu-r  plaoM  ;  the 
iMBt  being  tlioac  of  Aleppo,  which  are  tulicrcular  and  alinoat 
pricUy  on  the  surface,  their  site  varying  from  that  of  a  pe« 
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to  tliRl  i>r  a  Urge  filbert.     Th?  best  ar«  small,  lieavj,  bard, 
Wittio,  ani]  of  a  bluish  colour,  tlipy  are  called  blue  ffalU. 

2,  The  ffrffH  galU  wliJch,  like  die  blue,  are  galls  from 
wliiolt  Ibc  insect  hn«  not  cscnpcil,  arv  nearly  as  good  U  the 
blue  gnlla,  liotli  are  about  one-lLird  more  efleclivfl  than  the 
vkite  ffaiii,  wliioh  arc  the  nuts  gathered  sAer  llie  iiuect  has 
ewiljKd  Uy  eatJiii;  ila  way  out. 

3.  trhke  gaUt  ore  of  a  jreUowbh  Goh>ur,  perfi>nled,  light, 
iDd  much  Vead  valuable. 

1,  The  00I5  frnud  (u  which  thU  important  article  ii  soh- 
j«cl  coneista  in  <lfein]t  tliu  vrliito  gollx,  so  as  ti>  simulate  tJie 
colour  of  the  blue  gallii,  poM  tfaum  off  as  such,  aod  coDw- 
quentljr  obtwD  a  higher  prices 

6,  This  sophistication,  however,  may  be  readily  detected 
by  the  ma«t  casual  obecivation,  since  all  white  gallii  are 
perfuTHted,  and  much  lighter  than  the  blue  or  green  ^1« ; 
tlwy  ar«  aba  much  more  easily  broken,  nDd  titey  are  then 
feand  to  be  lioll<iw,  ihe  iik^ide  hein;;  fuU  of  a  dry  wliite 
powder,  instead  of  ItfJtig  bard  and  eomiiuci,  nit  is  the  cwe 
with  tii«  genuine  blue  and  green  galls.  Aceor^ng  to  Sir 
II.  DbvJ)  500  of  gnlU  contain — of  tunniii  130,  of  gallic  acid 
81,  of  macilage  12,  and  of  saline  nutter  12,  tti«  remainder 
!aoaauts  of  woody  matter,  'llui  aciivo  principle*  of  galls  are 
teken  up  by  water  and  by  alcobnj. 
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AUZARINE. 


1,  The  ganuMine  or  alixarine  met  with  in  oocnmerve  may 
be  lealoi)  ID  the  Mme  way  as  madder  (see  Madder),  but  its 

torial  power,  and  nbu  ihnt  of  madder,  may  be  eslinmted 
inewia  of  alcohol  iw  follows  : — 

2.  Take  1000  grain*  of  madder,  mix  them  with  1000 
groliu  of  eoD'.-entralrd  mtilphurio  acid,  and  h-ave  iIm  wliole  lo 
dlgcM  for  K  few  hours.     Mix  the  charcoal  produced  by  the 


be. 
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Mellon  of  the  sulphuric  acid  with  water,  wmli  it  on  a  filter, 
Knd  thru  dry  h  at  212°  Fahr.  The  cbareool  is  ihea 
pulvrrixcd  nnd  d)g;Mte(l  in  the  cold  for  two  hours  with 
alcohol  at  36°,  Bauni,  conlaiaiiig  a  tittle  «tber*i  the 
digestion  is  repratcd  tliTM  tliDM  with  finiah  jwrticnu  of 
alcohol,  the  powder  te  then  boUod  thr««  difi«rent  tiraat  witb 
4000  piuiua  of  alcohol  nt  36*,  and  when  it  is  no  longer 
i-nloun-d  by  it,  ili«  liquor  is  evaporated  lo  drjnem  hj  die 
wat«r-batli :  tbe  weight  of  tli«  reaiduum  represents  ih« 
proportion  of  nd  colouring  laatter  eontalned  in  the 
oiftililor. 

4.  As  to  garanrinc,  it  nay  l>«  dircctlj  extiauitted  by  alookol, 
and  the  proceu  ia  conducted  as  above  said. 


GA&— See  Coai  Co.. 
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PACKFOXG.  WHITE  COPPEH.  ELECTRUM.  TUTESAG. 
ALDATA.  UAlLLBCUoa  ARGENTAy.  TOMBAC. 
AUALOAHATED  SILVRR. 

I.  Tbe«c  alluja  cundi«t  of  nlc&el,  coppor,  and  etnc,  i&  vari- 
OUN  proportioiu,  with  aoioetimes  a  liltlu  lead  aiul  iron.  .See 
the  foUowing  table  :— 
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2.  Tl>e  aolder  used  for  Gertnau  filv^r  coo«i*li>  of  lire 
parts  <•{  dcrinun  nilvfrr  and  f<iur  pnrts  of  Kinc  The  allojr, 
vrbeii  inidM,  w  run  iiilo  thin  flakes,  and  then  redaced  to 
jKrtrdw. 

3.  Under  the  Damo  of  amaJgamatrd  ^tttr  ptatf.  forks, 
siMwns,  and  otli^r  rtioiilnr  ar(ic1o8  liav«  Utirlv  l>ecn  u4r(.-red  Tor 
sale.  Tbese  ul«naib  look  vi'rUinljr  moiv  Imiutifu]  tbuii  t)i« 
oammon  tierniaa  silver,  but  inntrwl  of  conKinting  of  an  May 
of  pure  silver,  with  a  nt*e  vkile  mrtal,  n'  ri'pr<i?»r'nli-d  in  tliA 
prapeotuH  of  th<;  Mi'llrr,  nod  thiii  accounting  for  lUr  hi^h 
|)riee  of  hi*  wares,  the  alloy  ia  nolliing  clso  tlian  rcry  conunon 
OmBSn  silver,  upon  which  ft  film  of  sUtot  has  been  dejmailcd 
by  gdvanio  agency. 

4.  Aiutijftit  of  Gfrmau  tHeer. — Tak«  50  graioii  of  (lie 
alio}-,  and  disiwirn  them  in  pure  nltri«  add  (dllnicd). 
The  Milutioii  being  com ph^tcd,  nod  tb«  exnut*  of  acid  (>liDii- 
ttated  by  cTaponition,  diltitc  thii  wliilinn  with  u  large  propor- 
tion of  water. 

A.  Ohwrrc  (hat,  whilst  dissolving,  the  U«rman  ailvcr,  if 
plated  with  silver,  will  be  uiictiuallj'  attacked,  and  the  acid 
will  dissolve  the  alloy  more  rapliUy  und^rneuth,  Wving  the 
iilver  in  a  thin  shell  before  the  whole  has  disMlred.  The 
operator  should  theti  examine  litis  silver  shell,  and  if  it  have 
a  polished  surface  un  both  rideH,  tJi«  silver  had  be«a  dejMoMd 
by  i^lvonic  motion  ;  in  iImi  contrary  case,  the  article  ex- 
amined lia«  been  plated  in  (lie  usual  way.  Tliis  lisTing  been 
woertained,  aii<l  tlut  whoir  bavins  been  dinolved,  as  we 
nU,  hydrochUiric  ncid  is  oddnd  to  the  snlulioo,  Id  order  to 
precipiiflle  the  filver,  aiid  the  whole  b  moderately  heated. 
In  order  lo  oggtMneiaie  the  precipitated  chloride  of  silver 
produced  t  it  i.i  then  collected  a]>uu  a  filter,  ax  small  as  poa- 
sible,  waslicil,  dried  willi  care,  and  ignited  in  a  small  ]Mroe- 

Ibin  crucible,  tite  filter  bdtig  burnt  separately  ti)>on  the  cover 
of  the  craciUc,  with  which  the  Utter  is  >uli«eqiKntly  to  be 
clo<H>d.  Aftrr  tuiutn  imd  rooling,  the  chl^iride  iif  silver  Is 
weiglMMl  ;  I'M  grain*  uf  chloride  of  silver  nprewut   108  of 
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Ml1r«r  ;  or,  cncb  gnin  of  vhloriili!  of  nilvor  canluns  0.75330 
of  nlrvr. 

6.  TIm  proportion  of  lulvi^r  muj  nlxn  1m  detenniiMHl  b;r 
mraauro,  that  is,  by  tn<»ti«  of  a  tc^i-nolutian  of  bj-ilrocUoric 
acii],  of  a  linown  strr^ngth.    (See  Auag  ef  Sifmr.) 

7.  Tbp  liquid  flliemd  liroiii  tbe  cblorido  of  a\rrt  produced, 
•Jiould  next  be  treated  by  sulphuretted  hydrogen,  n  itrvoin 
of  wliieb  should  b<-  pfv«ud  through  the  liquor  until  it  miclls 
untagly  of  the  gus.  Tlic  binck  precipitate  produced  is  scpa- 
mi«d  by  lUloring,  uafelieil,  and  digested  in  Btrong  nitric 
Bcid  I  nulphuric  aeid  ia  then  uddt-d  to  tti«  solatjOD,  which 
will  prei-i|rimie  th«  lend,  if  tliia  mi.-lal  bo  presont,  Sup- 
poaini;  Ihia  lo  be  the  caai-.  thi?  vrhole  Hhouhl  be  evaporated 
to  dryiKsM,  niid  u  alnrnKi-r  heut  applied  lou-ards  the  ftnd, 
in  ordiT  to  fvnpornte  the  i:sci-»ii  of  sulphuric  aeii]  einploj«il. 
Tlt4<  dry  innw  in  now  In-uted  by  watitr.  wbii-b  vr!l]  leave  the 
sulphate  of  U-nd  in  iiti  insoluble  ntuti-,  it  i»  then  coUecUtl  OQ 
a  Rll^r,  wiihIk^iI,  drii-d,  ^lijjhlly  igniieit  in  n  porculain  cruclblo, 
and  weighud.  15*2  grainii  of  nulphal*  of  Iciid  coiit^iin  104 
of  livid  ;  or,  i-ach  grain  of  sulpbnte  of  Icwl  contaiiw  0.73563 
pnaiuN  of  lend. 

8.  To  llic  liquor  filtirred  from  tlic  sulphate  of  lead,  at,  if 
that  metal  be  abeenl>  to  the  nitric  acid  solution  of  the  aul- 
phurut  produced  by  aul|>liu retted  bydrogeo,  {lotasb  is  now 
added,  whit^b  will  prisripiiate  tlie  copper  in  tlie  Htat«  of 
protdxyde  of  copper;  ibu  whole  in  boiled,  the  |>re«;ipitated 
oxyde  of  copper  'u  collected  on  a  Alter,  waclMtd  with  hot 
water,  drUxl,  ij;nired,  uiid  weighed  iauDedintely  aftor  cool* 
iufC,  the  cninihle  bt^iiig  kept  well  cloned,  in  order  to  avoid 
nliKirplion  of  moistiire.  40  graiiia  of  proluxyde  of  ooppir 
fuDtaiii  32  of  copper ;  or,  each  grain  of  protoxyde  of  copper 
conlaiiis  a7!l8Sti  of  copper. 

a.  Tbo  liquor  which  was  lillered  from  the  p>rMipiliito 
prodnoed  by  aulpbnrclted  hydrogen,  should  now  be  boiletl, 
to  expe)  tli«  nulphuretled  hydro^'eii,  ajid  ivli«n  nil  odour  of 
llitr  ;>iis  Itan  vaniftlted,  carbonate  of  ooda  Js  (lourcd  into  the 
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liquor,  And  ili«  whblu  U  boiloil  Tor  a  few  minutes,  hy  whiclt 
mean*  tlic  wnc  aud  tin'  nioki-l  un-  llirowu  ilown.  The  pre- 
cipilatr  slioiild  hf  rulk-i^tcicl  on  n  tilti-raiid  ilis.ic>lvL-d  hi  acotlc 
ndd,  whlcb  conv(trt«  the  nickt-l  and  tho  siiio  inia  kcctates 
of  tlieM  metitU.  Thu  Mihitiiin  nhnuld  cmilnin  »ii  trsriiM  of  , 
acotic  ecid.  A  cunvMil  of  suljiinax-ctc'l  Uj'ilrtigi.w  tx-ing  now 
[Moaed  lliroiigh  the  solution,  the  sine  will  be  prvcipitati-d  in 
ibe  Mato  nf  Rulphiirct  of  sine,  whilst  tho  nickel  will  remain 
in  Kihilion.  The  precljiitaled  Hulphuret  of  eiol-  is  tlicii  rtepa- 
ratcH  \>j  (lltcring,  waahed,  and  rtrdi^olved  ia  lijrdrochloric 
a<-i<l,  from  which  it  ia  GuuUy  ivprecipitatod  as  carhooale  ut' 
xinc,  hy  a  aululion  of  narhonnlc!  of  »udn.  This  precipitate  in 
then  collected  on  a  ltll<<r,  wiuliwl,  dried,  and  ignited.  Igui- 
tiuD  courerLi  il  into  ox^rdu  of  xiue,  in  wliiub  stale  it  in 
weighed.  40  ^ninit  of  oxjdu  iif  dtio  contain  32  of  line  i 
or  one  grain  of  oxjrdi'  (if  idnt;  conlninii  0.HU128  of  ziuc 

10.  Tho  liquor  filtered  from  the  prrciptlah'd  utilphuret  of 
xiac  ooMainf  Uie  nickel,  a  portion  of  which  metal  is  rcUuocd 
nliu  in  tlinl  from  tvliich  Iwlh  the  2in<-  and  nickel  were  pre* 
<-ij>ilat(Hl  1>^  cnrlKinnti.-  of  mxia,  an  dt«criU-d  in  tite  ]>receding 
|iaragrn)>li.  The  two  liquors  shonld  then>fore  !«  niixed,  «i>il 
the  whole  of  the  nickel  contained  tliereiii  should  then  Iw 
precipitated  1>j  means  of  a  solution  of  euu«li«  potash,  wlilch 
produces  a  hulkjf  apple-jrrecn  prwipitnle  of  liydrato  of  pro- 

Itox^de  of  nickel      The  whole  should  be  licatud,  and  the 
precipitate  is  then  collected  ou  a  AlU>r,  waelicd  witli  hoiling) 
water,  dried,  ignited,  and  wetKhcd.     36  grams  of  oxydc  <»f 
nickel  contain  2fl  of  nickel  ;  or  one  grain  ofoxyde  of  nickel 
contains  0.78709  of  nickel 
: 


p 


GIN.— See  Bramly. 

*  

OI.ASS. 
1.  GUiis  is  llie  gvMH-rie  name  of  the  comhinatioo  of  siliuitr 
of  potesli,  or  of  Mida,  with  one  or  more  of  the  following 
rilicaie^,  namely  ;— silicate  of  lime,  of  magnesia,  of  alunnn 
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of  baryta,  <rf  iron.  But,  bendca  thejw,  sevaral  oihtii  ingre- 
•livMn  are  introdaced  i  tliut  in  which  silicate  of  limo  u  re* 
(jloovil  \>y  Mlicnte  of  lead  i*  ciilli-il  crystal. 

2.  The  spuciAc  gravity  of  glua  v&riea  accordiag  to  tlw 
»ub»tw)c«i  of  wbtch  it  is  compoMtL 

3.  Bohemian  gtau  ia  ■  doubln  silicMte  of  potai^i,  and  of 
limo  or  alumina.  Ita  spoctflc  gravit}'  ><■  2.396.  Its  con- 
KCituvotx  arc^ 


Silica 

.    71.6 

Iim« 

.    lOiO 

Potuh 

.    11.0 

Ma^ettn 

.      tA 

Aliunina             ,        . 

2J 

Oxjdc  of  iron 

.      3.0 

Oxjdu  of  mangaaeM  . 

IXS 

4.  Itohemian  glass  ia  colourlcea,  light,  and,  owing  to  the 
large  proportioDS  of  silica  whii^ti  it  contains,  it  i«  cxtremelj' 
difHcalt  to  fuse,  on  whidi  account  it  h  fir^erable  to  any 
other  kind  of  gloss  for  certain  ]«tir|)ajie«,  particularly  for 
rliemical  operations. 

fi.  It  is  also  the  only  gUwi  that  ean  bn  tiainni  itA,  fur 
when  tW  proocM  of  staining  in  that  colour  in  nltcroptc^l  with 
any  oUicr,  the  glais  aofleus  long  before  the  metallic  oxydc 
employed  to  produce  the  red  stain,  baa  boen  brought  to 
the  fuNtng  point.  The  ingredients  for  the  manufacture  of 
Bohemian  gln»s  are  employed,  it  is  said,  in  the  following 
proportioiu  :— 

Qnarta  Qiji^)  hsa-uA  to  r«dtton,  th«n 

qnauehad  in  cold  water,  and  lindy 

pulveriaed lOOpHtt 

(Ucinad  porlfisd  p«ark>h,  of  beet  quality     M  to  (M  „ 

(Udned  lime lA  to  20  „ 

Anwnioui  acid 1  t^    i  w 

Nitre I  _ 

ft  Crown  jflau  is  also  a  nlicate  of  potufa  and  of  liaui. 
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chieHj  employed  for  the  pn.-]>ankt3oD  of  optic&l  instrumenU, 
but  Ukewuie  for  beat  wiiiituw  gUwi. 

7.  Tke  Apecific  giuvitjr  «f  crown  gUm  U  2.48T,  moA  iu 
ooostituenU  ore  u  follow  : — 

SiUoa         ,        .        .        .    «2.S 
Limo  ....    IS.$ 

Potoah  .  ;  .      .  e.i 

AJumiiu  ...      2.0 

tO0.0 

8.  Crown  jrloM  xhoiild  be  pcrR-ctly  clear,  free  from  streak* 
or  bubble*,  and  coloiirle«>.     Tliu  pro^rtiona  of  tlie  abuve 
ingr«di«Dta  uned    for  mtikittf:  the  bcat_  cruvrii  glasa  are  tbe  _ 
following  :— 

Purified  peftrlatb  .    2M 

Pinennil  ...    300 

I  Umg  ....       33 

9.  fViadoK  fflaii  U  generallj  a  double  silicate  of  wd*  Itnd 
of  lime,  the  wmU  bdiig  obtained  troai  a  mixture  of  sulphate 
of  aodaaodofoharcoul,  in  tbe  proiiortivu  of  tlirec  pu-ta  of  lliv 
flial  wd  one  of  the  aeeond.  Ita  sjiectHc  grariiy  ia  2.642,  and 
its  «oiB|>odtloa  ift  u  follows  :— 

Slllek       ....  69.05 

Li  [110       ....  13.31 

6odA        ....  UM 

Oxjrile  of  iron                  .  1.83 

1)00.00 
10.  Tbe  proportiond  of  the  substance*  cmplojred  for  makiii|[ 
window  glue,  arc  the  following  :— 
auid  ....     lOOpwta. 

Dry  lolphate  of  kmU  .  .  44  , 
Pulrerized  charowJ  .  .  8.A  n 
Slaked  lime  .        .        &    ■ 

CoDoct  .    SO  to  100     „ 

1 1.  CtMeel  b  old  brokcu  gU». 
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12.  Ptatt  gttua  it  •  rilicoM  oC  led*  wd  of  linte.  Ita 
BpL'i-Ulc  {gravity  it  gcnenlly  3-4B6(  ml  iu  coiuUtueuU 
are: — 

Sbcft  .       .     7S.9 

lOM        ...         .3.6 

Soda       ....      n.& 

.       .        9.B 

lOOA 


13.  Plate  g1a»  i^ciuld  tw  TOry  cUnr,  tnui!.]Kirciil,  anil  free 
ih)m  streaks,  knot*,  and  bubble*;  it  la  obtained  by  Tuaiiig 
togctkor  tlic  following  snbMnnccs  : — 

Very  <inc  wbttv  tanil     .  30<>  parte. 

Dry  carboiiute  of  aoda    .  .      100    ^ 
Umc  tUkvd  by  «spoeuM  43    „ 

Colkot  .  .      300    . 

14.  Tlie  ftbave  propnnionB  aiid  ingreilieutfl  ore  those  u««<l 
for  the  nunufoctare  of  phite-glasa  at  Si.  Oobin,  In  Pnuicc ; 
iIm  nuUerUds  of  EDgUsh  plate 

Fine  wuid 
Soda 

Um* 
Uonganeae 


floas  ore  said  to  bo — 

300  Ibi. 

200,. 
30„ 

3Souaoe«. 
»   .. 

300  lbs. 


Cobalt  iiure 
PragnienU  of  good  kIim 

13.  (itrftt  bottU  gtau  coatoiita  a  Little  potasli  or  soda,  Imt' 
the  ]>roponioR  of  Ume,  ftlumioa,  and  oxydo  of  iron  is  conoi- 
denble  t  a  little  munganese  is  present     Its  spedSc  gravitj 
Is  2.732.  and  its  ronstituenld  are  aa  r<illow  : — 


SiUoa 

.     saofi 

Linio 

9a.S2 

Potash  and  aoda 

6.4B 

Alamipa 

«.01 

Ozyik  of  Ii»B 

.        £.74 

100.00 
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1(>.  The  green  colour  of  I  hi*  kind  of  gbw  uAw.  tAlheprv- 
MBce  of  oxjrde  of  iron  n-liicit  is  ixdaeed  by  Xhc  cnrimnnfeMu 
nitt«f  of  tlie  ingr«<li<-nt(s  iind  which  fomu  n  rilicatc  of  \>r<- 
tuxjilc  tff  iroo.  The  brown  colour  of  some  kinds  of  bottle  gUiM> 
i»  flui'  to  ttiu  proMuci.'  of  an  intenncdiikry  oxytlo  of  iron  ;  mid 
that  which  has  a  j'ellowiHli  colour,  such  as  the  botllci^  in 
whk'h  Rbciush  wines  arc  contained,  owes  ilii  colour  to  the 
prvMUce  of  pcroxydc  of  mnngnncse  and  of  oxyde  of  iron. 

17.  Tbu  tnixtnre  employed  for  makinf;  bottle  glass  In 
FrsDc^  Ikl^uro,  and  Germany,  consists  of— 


lOO  porta 

Kelp       . 

30  to   40    „ 

LexJTintod  wood  Mhes 

leotolTO    „ 

Kri.-«li  wuod  aabM    . 

auto  40   „ 

Yrflww  clay    . 

80  to  1i>0    „ 

CwUect  . 

100    „ 

18.  Crystal  is  u  tnlicnte  of  pot««li  and  of  lead,  the  luaiiu* 
foctiire  of  which  require*  careful  sitcntion  in  the  clioiec  and 
jiurily  of  the  mntcrinU,  and  in  their  niani|)ulaiion.  Tbi- 
silics  «Kipl<70<l  shontd  be  m  free  from  iron  ntid  ori^ntc 
sabelonoee  as  poasible,  and  it  should  bo  in  lery  line  [lowdcr. 

19.  In  Order  to  uccrtain  the  purity  of  th«  aand  to  be  em- 
ployed, K  is  best  to  expose  Jt  to  a  high  ti-mpcTatnrr,  in 
contact  with  the  air,  during  which  the  iron  which  il  may 
contiun  bconmr-s  peroxydixcd,  and  imparts  u  rcddiNb  hmwn 
tinge  to  the  snnd.  The  pumtt  siuid  of  course  is  that  the 
colour  of  which  b  leaol  allen-d,  but  it  in  almost  imposaiblo  to 
Buet  with  Kind  wliich  cimliiiri.''  n<i  trace  of  iron,  and  which, 
ConM<|wntty,  remains  uuultcrcd  hy  that  trcatincnt. 

20.  1'hc  carbonate  of  [>otaiih  uMd  m|iiircF,  likewise,  to  1m 
carefully  |)tirific<l,  whii-h  i»  done  hy  disaolring  il  in  water 
and  evaporating,  in  order  to  cri-xlalliM  and  Ml<araie  ili«  huI- 
|iUat«»  and  dilorides  which  it  coittains;  like  carboaiate  of 
potash  rMuaining  in  tli«  mot ber- waters,  ts  r«corvercd  by 
t!va]ioratiog  tho  li(|uor  to  dryneAc 

»  2 
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21.  Carbonate  of  soila  cannoi  be  omploycd  in  tlM  innna> 
raelur«  of  crj'st&l,  foecause  il  iiDporls  to  th«  inus  a  gnxoush 
tinge,  liovrerer  pure  llio  aalt  may  b«.  This  greenish  colour 
t^  Ui  fact,  uue  of  the  char«cterUtic«  of  aoila-glaaB. 

22.  Th«  lead  eini>loy(!il  for  luakinB  ibe  red  kad  u»ed  far 
the  manufuuture  of  cfyHtal  inuM  be  of  the  purest  aiid  b»t 
kind,  Ibr  tho  presence  of  *ny  other  mctnl  would  be  sore  to 
impart  n  tinge  to  tbe  crystel.  The  prcecnoe  of  oxjde 
of  copper  ia  e8peciiill7  to  be  guarded  agunst.  Tbe  con- 
Rtitiicnts  of  erystal  are— 


Silica       . 
Liin«        , 
Pota«h 
Oijde  of  l«ad 


M. 
1.6 

8.9 

lOOO 


Tbe   proportioDf   uiuftlly  emptoyt^d  arc  tbe  follow-] 


In  glass  pots,  heated  with  coaU  and  eovered — 

Pure  sand    ....    300  parts. 
Bod  lead      .  .        .  .    iM    ,. 

PurUM  earbonat*  of  potash   .      90  to  9e. 

In  giaas  pote,  heatod  with  cliarooal  as  on  the  ooati> 


iron. 


PurcMod        ...  300 

Bed  lead  .               .        .  SOO 

Purified  nrbonato  of  potaah  100 

Fragments  of  good  glass  ■  3U0 

Oifdc  of  nunganow  0.4^3 

AiMuioDi  add  OM 

i.  The  two  latter  aubsUnces  are  emplojrod  for  the  pur- 
of  oxfdlnng   ecftain    impurities,  and   especially 


27.  Flinl  fflau  contains  mora  Oxyd«  of  lend  (lion  cj-ystal. 
Its  sp.  gr.  u  3,6.  It  shonlii  bo  very  homogcneonit,  without 
babbles,  axul  ootourl^M.  It  ia  employed  in  optics ;  ]Qti*»  of 
flint  gUce,  combioed  with  tlioM  of  crown  glaae,  form  uhro* 
BiaUc  lenacfl. 

26.  The  constituentA  of  Dint  gkm  are : — 


Silica              . 

42J 

line 

OJi 

Fotuh   . 

11.7 

Alomiiik 

1.8 

Ozjde  of  Und          . 

•13.S 

99-  OUmt  »p«eiiDcns.  nccordini;  to  Profesaor  Fond*]-,  ma- 
fist  of — 


aii«    . 

.    SI  .03 

48.S4 

44.30 

<>xy4«  of  leftd ' 

.    33.38 

40.12 

43,06 

FMub    . 

.    ia.77 

1060 

11.75 

AloroiM  • 

.     0.47 

0^8 

0.50 

Oxjdoaof  iron,  nadl 
of  manganew     .  \      " 

o.oe 

O.IS 

W.73 

99.63 

W.7S 

30.  Th«  propoTiiooa  of  tbe  matfiriab  emplojrcd   in   the 
Bunufnciurv  of  flint  glova  are  as  foUow  : — 


Pntnad    . 

300 

IWd  lead      . 

.  aoo 

Potath 

IM 

SUra          .       . 

10 

Anmlenaadd 

0.46 

O^da  of  m angancw 

0.60 

31.  We  shall  now  describe  the  proc«ea  of  analjiing  ghuw, 
and  we  aliall  suppose  flrst,  that  the  ghiss  lo  bo  analjicd  con- 
tains silica,  alumina,  Unw^  oxyde  of  iron,  potash,  and  ao<la, 
that  is  to  eaj,  boUle  glua. 
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32.  Take  100  grains  of  the  g1«M  pn'Tioiuly  rMlucMl  into 
very  Rtk?  powilf  r.  and  mix  it  carefully  with  about  W)  fmiins 
of  dry  cnrbonaic  of  bckU,  also  in  vorj  fine  imndin',  (nil  Ums 
mixture  into  a  platinuin  cruciblOi  or  capsule,  and  maintain  it 
in  a  perfeclly  fused  slate  for  about  half  an  hour-  When 
cold,  place  the  rmciUe  containing  the  fused  man  in  a  wide 
porcoliun  cnji^iiti.-,  and  carefully  pour  an  excess  of  dilute  hy- 
dr«chloric  add  upon  it,  wlicreupoii,  atl  the  oxydcs,  earths. 
Mid  alkalies,  as  w«ll  as  the  silica,  will  be  dlMoWed.  Wash 
the  cmciblo  clean,  and  carefully  cTaparal«  Ibe  whole  of  the 
liquor,  with  whatever  residuum  it  may  contain,  to  dr^'neaa. 
Wlien  dry,  increase  the  heat  lo  above  500"  or  600°  Fahr., 
wbieh  wilt  render  the  silica  insoluble.  Tli«  dry  reatiduum 
must  now  be  treated  with  addlfled  water,  which  r^diHwdvc* 
the  oxyde-i,  but  which  leaves  the  silica  in  an  imulublv  state. 
The  latter  h  collected  ou  a  filler,  waslied,  dried,  ignited,  and 
wi-ighetL 

33-  Thu  liiinor  61ter«d  from  tim  .lilica  in  then  treated  by 
an  excniM  of  solution  of  anunotiia,  by  which  the  peroxydea 
iif  iron  and  the  alumina  are  ]irccipit«tMl,  whilst  the  linw 
remains  in  wlniion  in  the  state  of  chloride  of  calcium,  The 
pnieipitatcs  of  pcroxydc  of  iron  and  of  alumina  ar«  separated 
by  Ultering,  and  washed  Thi^  being  done,  an  «xoe«  of  solu- 
tion of  cauiitic  iKitush  in  ])ourcd  on  tlie  washed  precijniate, 
tmd  the  whole  ta  boili-d.  Tho  potash  dissolrca  the  alumina, 
but  ]t»vi^  the  peroxyde  of  iron  in  an  insoluble  slate  ;  it  is 
collecled  on  a  filler,  thorouglily  washed  with  boiling  water, 
dried,  ignited,  and  weighed.  The  liqnor  filtered  from  the 
)>croxy<lc  of  iron,  and  which  contains  the  alumina  In  solu- 
tion (aluminnte  of  |)(i(uj>1i)  should  now  be  demuiposed  by 
«uper»aturat)ii(t  it  witJi  bydroclilorie  add,  and  carbonate  of 
ammonia  bdng  pouml  into  it,  tho  iduniina  is  jtrecipitated  ;  it 
is  then  eoUecled  on  a  filter,  washed,  dried,  ignited,  and 
weighed. 

34.  Tbo  liquor  whieli  wbh  filtered  from  the  precipitate  of 
peroxydo  of  iron  and  of  alumina,  produced  by  ammonia,  and 


I 


4 
4 
4 

I 
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which  C0DtniiLStlii)cIilori<l«  of  calcium  in  mtution,  xhntiltl  now 
Im  treated  by  oxalate  of  ftinmooia,  which  prccipitntcs  thn  lio)c 
in  tfae  glU»  of  oxalate  of  lime.  This  i>rccipilatc  being  coU 
leeted  on  a  fllt«r,  wnsheH.  and  igniteil,  is  then  wcighod  ii* 
carbonate  of  litnc.  SO  grains  of  corbonntn  of  lime  rq>re*cnt 
28  of  lime :  or  each  grain  of  carbonate  of  lime  contain* 
0.46292  of  lime. 

SS.  'ITie  dcUirmiaiitton  of  thn  (jnantity  of  potash  and  of 
tioda  contiunc<I  in  glaK»  is  more  diflicull.  Tho  proccMi  which 
give*  the  Uait  rewult*  i»  that  by  trcnlnicnt  with  hydrocblorie 
add.  Brunner's  ii|iparatii*,  which  obviates  the  necessity  of 
the  me  of  a  platinum  retort,  U  the  most  eonvenient.  The 
operation  shonld  bn  performed  as  follown  : — Take  a  trwh 
portion  of  the  glaw  t»  be  annlyzcxl,  pmviouKly  redacetl  bj 
levigation  into  exceedingly  fine  powder,  weigh  off  2fl  grains 
of  it,  |Hit  thorn  in  a  pbiinuni  capsule,  and  drench  it  with 
wai«r  i  take  now  a  llnt-boitomcd  lead  capsule,  with  a  cover 
also  of  li-ad,  about  six  inches  in  diameter,  and  two  inches 
and  a  lialf  liigU  ;  place  in  the  middle  of  it  a  unall  ring  of  lc*<l, 
which  may  be  easily  made  by  bending  a  strip  of  lead  about 
one  inch,  or  one  inch  and  a  half  in  diamelcr,  and  one  inch 
and  a  half  tliiek  ;  puWerixed  floor  spar  should  then  be  tiprcAil 
in  the  lead  capsule,  and  concentrated  snlphnric  acMl  being 
poured  open  it,  lli«  platinum  capsnle  containing  the  pulvc 
rixed  glass,  moiataied  with  water,  is  immislinl<-ly  phu-ed  upon 
Uie  ring  of  lead,  and  the  lcad<rn  cover  ia  placed  over  ihi- 
whole,  lliis  being  done,  the  heat  of  a  unall  iipirit  lamp  i* 
applied  to  the  lead  c«|>«ale  t  llie  hyilniifluuTie  acid  fumes 
DTolvcti  arc  absorbed  by  the  water  of  tbe  moititcneil  and  ]>ul- 
vcrintd  ghtM,  and,  rc-acting  upon  the  gUa»,  lilM^rate  Uuoridc 
of  ailieiuBt.  This  experiineat  slionld  be  carried  under 
the  hood  of  a  chimney  with  a  good  draught,  or  in  (lie  opeu 
air.  About  two  hour*  are  required  to  complete  tlie  decom- 
position of  the  glasH,  durlug  which  time  the  maaa  sbonld  be 
now  and  tlwa  slimtl,  and  molncned  with  a  little  water. 
Wlien  tbo  deoocupositioa  La  effootcdi  the  auua  in  the  {daliuunt 
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oApeole  should  be  trcAtccl  with  n  jmliilinric  nci<l,  and  era 
rated  to  Arytteas  ;  dilute  fulphuriv  aviil  is  then  poured  upoA 
the  dr7  maas  ;  this  dissolves  the  potash,  soda,  alumitia.  oxydt 
of  inm.  and  a  traee  of  liiuc  Tlie  solution  beiiij;  imw  treated 
hy  cwboiiHic-  of  aounooia,  the  alumina,  oxyde  of  inin,  and 
Iknw  are  precipitated,  and  separated  by  6\titnng.  Th«  liiiuor 
flltorcd  thurefrom  boiof;  (rTik])orat(!d  to  <lryiieM  and  Htigbllj 
ignitsd,  the  raaduum,  wliiirli  rnnHixta  of  Nulpbatc  of  poluh 
tnd  of  aoda,  in  tvi-iglird,  in  ordrr  to  tjlitain  th«ir  coUectire 
weight ;  tlicy  arc  tben  r«ili.'<«olve<l  by  *rnt«r,  and  a  wlutioo 
of  oUoridc  of  barium  is  pouird  in,  which  convcrta  iho  aborc 
sulphat«e  into  chloridcat,  and  the  whito  prccipiinic  of  salphate 
of  baiyt%  produood  by  tbc  tvaction,  is  separated  bjr  fllt«^ 
ing.  The  filtrate  is  concentrated  by  eTaporation,  and  an  ex- 
can  of  ioliiliDn  of  chloride  of  platinum  is  poui«d  into  it, 
wliicli  predpttaiea  the  jxitoali  in  tite  statv  of  double  chloride 
of  potaujum  and  platinum ;  the  whole  being  carefully  erapo- 
mtcd  nearly  to  dryBcae,  oloohol  U  ponred  uputt  it,  tlie  pred- 
pilatu  is  collected  on  a  filter,  wa«li«d  with  weak  atooliol, 
oarafuUy  dried  at  SIS"  Fahr.,  and  it  ia  then  weighed.  347 
graJna  of  the  double  chloride  uf  potatwum  and  platinom  i^ 
prci^ait  4H  f{;ra!ns  of  potaitb.  t 

36.  When  tlu;  gU.<tf  submitted  to  anatyM*  oontains  oxyde 
of  lead,  tbc  pnlrerixed  maaa,  after  (twion  with  carlionate  of 
potash,  as  vra  described  beforv,  should  be  trvated  by  nitric 
add  (instMd  of  by  hydrochloric  acid)  and  evaporated  to  dry- 
veas,  exactly  u  before  mentioned,  in  order  to  render  the  uhca 
iiHolvbte  I  the  maM  it  then  Irrjited  by  water  and  thrown  OD 
a  fllter,  in  order  to  eeparsle  the  silica.  A  current  of  salpfao- 
retted  hydro(|r™  muiit  now  be  p«Med  through  the  liiioor, 
filtered  from  the  inxolublc  silica,  nntil  it  cmella  strongly  of 
the  ga-t,  the  black  pnKapilaic  of  nulphnrct  of  lead,  which  ia 
tbas  produced,  ahould  be  oollecled  on  aa  amnll  a  filler  aa  pot- 
ubte,  Wi-U  wanbed  ilivd  dried  [  it  abould  lh<rn  be  pat  into 
ft  gUa«-l>eiiker  along  with  the  filter,  aud  xtmngly  fuming 
nitric  acid  caulioiuly  poured  upon  it,  in  amall  |)ortio(u  at  a 
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tine,  for  llio  aoiioa  i»  violent,  nnd  &  portion  of  tli«  maaa 
might  otherwise  be  projcclodi  irherororo  tlie  glaas-bealter 
fthonlil  be  kept  covered  witli  a  capsule  in  order  to  guard 
ngniiut  loM.  Thfl  anlphoret  of  levl  u  ibua  oonrerted  into 
sulphate  of  lead  hy  the  oxjdixioi;  action  of  the  nitric  odd, 
uid  s  fetv  drufM  of  sulphuric  neid  iniijr  furtbe.r  be  added, 
llie  sulphate  o{  lead  produced  U  modfirateljr  h'-ntid,  until 
■dd  vapoun  eciuc  to  bo  ovolred,  it  is  tbeo  ignited  and 

wtigiwd. 

37.  Or  tbe  sii^ititint  of  Wd  precipitated  may  Im  treated 
by  coQceiitrnted  h]PdtOoliloric  acid,  whiclt  prwIuiH!*  a  dis- 
eiigaf^ement  of  aulphumted  bydroKeti,  and  tlie  lead  is  then  in 
Uie  Blate  of  chWide.  Nitric  acid  is  then  addi-d,  the  whole 
b  «raponitiHl  to  drones*,  the  sulphate  of  lend  »■  produced  is 
ignited  in  a  porceluin  crucible  and  weighed  i  152  grains  of 
sulphate  of  lenil  represent  10-1  uf  lend. 

3H.  If  the  glass  contains  msgtiesiu,  the  pulvcriiuTd  glosi^ 
after  baring  been  fused  with  carbonate  of  soda,  and  sub- 
seqaently  treated  by  hy<lrochlonc  acid,  craporatod  to  dryness, 
and  the  silica  having  been  separated  as  before  mentioned, 
a  BolutioD  of  snl  ammoniac  and  nil  excess  of  annnoiiia  are 
added,  the  oxydc  of  Iron  and  the  alumiita  are  llius  precipiialed, 
but  the  nuij:tn<"><v  i*  kept  in  solution  by  the  omraoniacal  sah 
contained  in  the  !ii]uor.  Tbe  prveipllate  so  produced  (a 
MfMtrated  by  filtering,  and  the  Qllrale  is  treated  by  oxalate  ot 
onunonio,  which  precipitato  tlis  hme  in  the  stole  of  oxalate 
of  lime,  which  id  separated  by  fUterinft.  The  Uquor  filtered 
from  the  oxolati^  of  lime  is  now  mixed  with  an  exces*  of  car- 
bonate of  potash  and  boih-d  for  a  lon^  time,  by  wliicb  the 
BiagiMsia  is  precipitatetl  as  carbonate  of  magnesia.  In  order 
to  ascertain  whether  enough  earhomte  of  pota*h  ban  been 
UNd,  the  U(|lior  should  in:  lieatiMl  until  it  no  lonj^r  unveils  of 
•nmtonia,  and  then  a  liltli^  raor<r  earbonntv  of  (Kiiafth  Is  added, 
which,  if  a  shmU  of  onunonia  is  reproduced,  it  is  a  proof  thai 
eorbonab-  of  potash  ha*  not  Ifoen  added  in  sufflctenl  quantity. 
This  is  iiBporioDt,  since  iIk:  wtiotc  of  tbe  uogueoia  cannot  bo 
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proripttaMd  so  long  v  any  of  the  Mnmanlaeal  nltn  in  t\ve 
liquor  raaaina  uii<I«oon]pow(L  I1i«  earboowte  of  mngw-xia 
pTMipitatcd,  a»  jiut  Mid,  i«  lli«n  cnllMiteid  on  m  RUi-r,  tviuJH'd 
with  hot  water,  and  yet  imi  too  iong,  since  cnrbonnlt  of 
n^DMla  is  not  (juite  intHilubltt  in  wnlvr,  tliougti  morv  wi  in 
hot  than  in  cold  «rat«r.  The  {irrcipitate  is  thna  drind  and 
ignited  for  »oiu«  length  of  time,  and  then  wdglied  u  pure 
magnesia. 

llie  precipiiatvit  of  oxyd«  of  iron,  nluniiiiii,  uml  oxalate 
of  lim«,  above  nlluited  to,  ohoutd  be  trcntc<)  ns  vrr  inilinted 
at  the  brining,  Nos.  i'i,  31. 


GLASS  OF  AKTIMONY.— See  S-lphurrt  of  AnfiBu>ng. 


GLAUBER'S  SALT.— See  Sufphau  ^  Soda. 


GLUE. 


^V        I.  Glui;  and  »\xtt  arc  made  from  th«  pieces  of  iikin  wbtcb 
^^      an:  c^it  oft'  by  tnnncrs  as  unlit  for  ooavvruom  into  Ivnlbfr,  or 
whieti  an?  too  uniaU  lu  be  luruod  to  any  otiicr  nooount.     TbH 
cuurunion  of  okins  into  glue  or  site  is  oflbctcd  by  boili 
theu  ill  water,  In  large  boUera  or  coppers  provided  witli 
gT»iing  at  the  bottom,  and  into  which  the  pieces  of 
Indoted  in  a  large  net,  lii^ed  and  lowered  down  by  a  crani 
are  immersed.    The  convtmlon  of  akin  into  glue  is  known 
only  as  a  Qui,  bait  in  iwt  as  yet  well  undHrsIood,  fur  gliK  or 
Kclatino  doee  not  exiit  rm<ty  fonned  iii  the  aoimul  tii»ue. 

2.  In  the  pore  state  glue  is  oulourlraw,  iraDspannit,  hard, 
and  extrcnidy  oohesive ;  this  cohiaiion  or  ttrtngth,  however, 
is  less  oonsidenMe  in  that  witicb  luu  bn-n  oblninrd  frum 
bones  nnd  cartilngc,  the  stronge«t  being  tlial  detivnl  frotn 
skins,  and  especially  from  ox  and  cowliides. 


» 


3.  Tlio  glue  of  mminOToe  1im  ordinarily  a  yellow  or  brown 
mUiur  froiu  thi;  coogtilaled  albiinien,  and  i>tlii.T  ifXtractiTi> 
mnltrr  wlii<rh  it  conlninn. 

4.  Wli<-n  n  conpRiitrnli'd  naliitton  of  «litm  b  niixei]  vriili 
mclud  glue,  iho  latlcr  becotin?*  whiter,  «iid  it  thit-keii*,  tlic 
tenacity  of  the  gliio  bring  thereby  iippnn-nlly  inimiwfid  and 
its  colour  improved,  sotliat  glue  mode  frnm  »tiin«(if  nn  infirior 
quality  may  thus  ooai|K>te  lo  (At  rge  with  that  mttdc  of  t)i« 
beat  malerials.  Alum,  however,  is  always  added  to  a  «ertaiii 
tixtr.nt  to  glue,  and  ltti:jely  to  siie,  in  order  to  clarify  the 
ti'iuor  from  which  ttiMo  substannv  are  obtained,  before  they 
■re  poured  in  tho  moulds  or  into  the  firkins.  Alum  has  aUo 
the  property  of  preventing  the  siw;  from  turning  moiddy. 
Thu  addition  is  therefore  so  for  beneticial,  l>nl  it  should  not 
be  overdone.  Alum  may  Iw  estimated  in  glue,  niW  in- 
cinerating it,  in  the  same  way  aa  duoribcd  in  tliv  article  on 
lirtad. 

i.  A  saperior  deseription  of  sice  is  employed  by  pa 
makera  and  paper-atainere,  It  is  a  colourlusd  article  nuuia*^ 
fiutured  IVom    hides  which    ore   tnaoerated   iu  wiier   lo 
ind]uent   putrefaction;  they  are  maeeral«d  in  on  aqneaaa 
twlntioD  of  siilpliuruua  acid,  and  then  eosTvrted  into  •■■»  in 
the  uMial  way. 

GOLD. 

t.  Th4!  proceas  gmeniJly  employed  for  the  analysis  of 
most  of  the  idloya  of  g<dd  is  cHpoUiu)!,  the  air  huvin)[  no 
action  on  gold,  even  at  the  highest  tcmpc^raturv,  whiltt 
copper,  and  moat  other  metals  with  which  it  is  alloyed,  ore, 
on  tbe  contrary,  very  easily  oxydii«d  when  so  treated. 

2.  Ld  ua  BUppoaev  for  example,  that  the  aample  lo  b« 
aiwlywd  ia  on  oUoy  of  gold  and  cupper  j  fur  leclinicnl  pur- 
poaes  the  proportiona  of  such  an  aU«y  may  lie  di-teruiiuetl 
simply  by  weiicliin^  ofT  10  grainit  of  tJi«  compound,  cupelUng 
it  with  30  or  40  grnlna  of  puro  lead,  and  weighing  the 
button  of  gold  kft  in  llic  cupel,    llie  Iom  of  oourM  indicat«a 
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tlM  qoanlilj  or  copper  coutoined  in  tlic  10  gnilM  opent 
upon.  TL<-  button  of  goUl  thui  olMoinod.  howcrer,  doea  not 
indioalc  eorroctly  the  qiuu)til7  of  gold,  ft  bhuU  portioa  of 
copper  or  of  Itwl  being  roUincd ;  uid  if  ulver  bo  |)n«ent  m 
well,  it  rrAtiuiid,  of  raurae,  united  with  Itie  gold. 

3.  In  order  to  obtain  accurate  rasulUi  Hh-  nlto^r  of  gold 
«nil  Roppcr  should  fir»t  be  cupelled,  at  a  raodcrnlc  hMt,  with 
a  certain  qnantit}-  of  silver  and  of  lead,  and  the  buttoo  thus 
obtainc^i  beio);  tlieo  tmted  bj  an  excess  of  nitric  scid,  the 
foreign  mciaU  are  iherebjr  dlwolred,  and  the  gold  is  left  id 
tbe  pure  state.  The  <|Uttntity  of  iiilv«r  added  should  be  about 
three  or  tlire«  und  a  half  tinxw  a<  mucli  m.-  that  of  the 
gold :  for  if  the  proiNirtioti  of  silver  were  lesp,  the  gold  would 
•htcid  tlie  copper  and  the  silver  from  the  action  of  tho  nitric 
acid,  whiUl  if,  in  larger  proportiun.  Ihu  gold  obtained  would 
be  iu  HUeh  m  Htute  <if  divisiim  aa  to  U:  diflloullly  collect>.il  uiid 
Wiibed.  The  hnat  tunplcived  lor  euixUiiij-  itliould  be  as  low 
M  oonnNldit  wtih  the  ojirrntiun,  in  order  that  tlie  litharge 
produci^  dhuutd  corrjr  it.t  little  gold  tut  powblv  in  the  cupel. 
Tbit  quantity  of  lead  lutrd  for  cupelling  otiould  b(:  incrcaaed 
with  that  of  tlic  co]^)cr  proMot  in  the  alloys  lu  alMwn  is  tbe 
following  tabic  :^ 
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A.  I1ic  above  table  nbuwn  that  an  alloy  which  oontalu 
BO  per  coat,  of  gold,  rvquirns  »ix(e«n  timw  lU  weight  of  lead 
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Cor  capeUing,  anil  tberdure  10  grains  of  xuch  uii  oUoy  will 
require  160  icuitii  of  leuJ,  unci  24  (:)^'i>s  of  siUcr. 

5.  tiold  being  neither  vuktile,  nor  liable  to  »pirt  in  cooling, 
nor  U>  he.  abitorlM-^l  hy  lh<?  cupirl,  tlio  cupvilutiuii  re<iuii'os  1cm  at- 
tention than  tliAl  of  »)lvi-r,  jut  it  should  not  be  lef\  in  the  mulBc 
toiler  tli«n  18  noceasarj,  or  «lae  a  small  law  ttay  bike  place. 

6.  In  order  to  know  what  quantity  of  niln-r  nliould  bo 
added  to  tlie  alloj,  lliv  pnr  c«nt«ji«  Jn  gold  «lu(uKI  first  be  nj>- 
proxUDBtively  determined  bdwre  jirocveding  to  the  actual 
iS9ajr.  Thia  maj  be  <lone  by  ciipt^lling  tmv  graiu  of  tike  alloy 
with  8  puin*  of  nkcr  and  K)  grnins  ai'  \vtul.  Tb>:  bultuu 
olHainrd  is  llten  flattened  with  a  bummer,  and  boilvd  For  a 
few  minutes,  with  about  a  quarter  ol'  an  ounce  of  pure  oitric 
acid.  From  the  weijfhl  of  Ibe  insoluble  residuum,  tbc  per 
oentajTO  of  tbc  ^M  )>econii's  thii*  approxiutntively  known. 

7.  Thi»  being  done,  10  grains  of  the  alloy  ure  aceiirataly 
weighed  and  wrapped  up  in  a  piece  of  (taper,  with  the  requi- 
site quantity  of  »ilver,  Gorresponding  to  the  pur  CMitage 
indicated  in  llie  table.  A  larger  quantity  than  10  grains 
should  not  be  taken,  for  the  analysis  ia  leM  accurate  when 
laiger  proportions  of  alloy  are  operated  upon,  llie  pcoeasaiy 
qnaotily  of  lead  indicated  in  the  lablc^  aa  corres|xindlng  to 
the  approximative  per  centa^e  obUdned  by  previous  ezperl- 
roeoi,  l*  then  ititrodueod  into  the  cupel  whilst  at  a  gomi  red 
hm :  and  u  iioon  as  the  luatl,  having  fu.tcd,  preaenta  a  cleat 
and  bright  siirfaoo,  tlie  alloy  aixl  the  uilver  are  added.  The 
real  of  tbc  operation  is  similar  to  that  of  eiiprlling  fiWcr  (»vc 
Sitper),  taking  care,  however,  to  keep  tbo  heat  as  low  as  oon* 
slsient  with  the  cupelling,  in  order  to  guard  agwnst  any  gold 
being  absorbed  by  the  oupeL 

8.  When  the  button  has  coolrd  it  is  removed  and  hammered 
Into  a  thin  leaf  aptm  a  sto-l  anril,  annealodi  hammerad  agaiii, 
and  again  aniuiniiil ;  aflrr  which  it  is  rolled  Op  Hid  bMled  Ln 
a  inairaM,  first  for  about  twenty  minutes,  with  about  one 
onnco  of  pure  nitric  acid  which  sltould  be  diluted,  for  a  strong 
acid  might  tear  the  little  coil  of  alloy:  the  silver  is  thcmbj 
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I  diswlrpi),  and  l}i«  goM  remains.  Whmi  lite  Mtton  of  the  add 

biu  ccftMif,  il  is  dccaDtnl.  pure  nitric  %ni,  sompwlixt  alron^r 
than  tl)«  first.  !s  poured  upon  the  residuum,  and  tbo  vrhol«  is 
boiled  for  about  ten  minutes  taotv.  The  liquor  is  thru  ile- 
canied,  and  the  reaidnum  is  repenledtj  wailied  Yrilh  dislillird 
water.  The  wmJiinR  must  be  continued  so  long  as  ■  while 
precipitate  or  turlifdnras  is  prodaced  h^  rvsiin;;  wlih  hy<lro- 
chloric  ociiL  The  ^r>ld  vrbich  remaiiui  n?tiiiii!i  t)ir  form  which 
it  had  bt^lore  trL-«tin^  it  with  nitric  acid.  In  order  to  remove 
it  trom  the  niatnt<!i  without  breaking  it,  the  motnuM  should 
he  lilli."d  with  wnlcr,  and  earefully  turupil  Hp»idii  doww  in  a 
small  hoMxinn  crucible  ;  the  gold,  of  coarse,  fall?  to  lh<; 
liottum,  and  nPter  having  decaulcd  the  water,  the  cniribh' 
containing  the  little  coil  of  gold  Is  ex|>oerd  to  a  red  heat,  in 
order  to  render  i(  more  cmopaet,  but  which  should  not  be 
high  enough  lo  fuse  it.  The  weight  of  the  gold  thus  ob- 
tained, multipliL'd  hy  1(1,  given  the  per  eentage  of  the  gold 
in  llie  alloy. 

9.  The  lo«s  iudicateft,  of  eourws  tlie  quantit/  of  silver. 

10.  If  the  o[MMHlion  has  heea  car«riilly  performed,  tbo  gold 
ooDtaiuH  only  tTnaa  of  Htvis'. 

11.  If  the  alloy  wan  very  rich,  this  incr«n«e  is  a  little  mor^ 
but  is  alwayo  trilling. 

13.  11^  on  theconirary,  the  alloy  is  very  poor  aud  contains  ■ 
good  deal  of  copper,  this  increase  is  not  perceptible,  because 
it  is  made  up  by  tbo  absorption  of  a  little  gold  by  the  cupel, 

13.  Id  order,  howerer,  to  avoid  the  inct«ase  of  w^ighi, 
which  always  Ukcs  place  when  the  sample  is  very  rich  in 
gold,  or  i#  puru  g<dd,  the  little  coil  should  be  nnrefully 
laraiiialod,  perfi-^tly  annealed,  and  treated  Ibi'ee  (ioHis  with 
i'nfii  nitric  acid,  for  without  thid  precaution  10  i^inii  of 
pure  gold  would,  it(tcr  troatmout,  indieutv  10.0035,  10.005 
ud  ewn  MMiM-tinMw  lU.OI. 

M.  Tlie  prooess  which  we  liare  deM.Ti1>"d  if  known  undi-r 
the  name  of  Inqnartnlion,  and  Is  eni|>loyed  only  when  the 
alloy  under  eiainiaatloa   coiiialiu  eonwdurably  iuok  gold 
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tluin  Hilvor,  (V>r  in  luoh  a  caw*  thi-  Kilvcr  is  Bholtercd  fh^m  the 
nclion  of  ilii*  iiitrk-  acjil  hy  tlie  gold,  <ind  cannot  bt!  Hupnratod 
hy  tbal  neid  alviie  i  but  wliva  tbe  inroporlJon  of  the  goli]  in 
Uw  alio/  is  Bmtill,  that  b,  when  it  does  uot  exceed  one  third 
or  4Mie  fourth  of  thut  of  thr.  nilver,  it  hiaj'  bo  Inatod  by  pure 
nitric  add  wiibuiit  further  addition  of  nlrvr,  and  without 
cupelling,  but  it  must  be  first  liammcrcd  nnd  laminated  u 
bcftira  mentioned. 

15.  Another  nvethod  proposed  by  Mr.  Thomaui)  In  iw  fol- 
low*:—Cldoriik  of  ailver  b«iug  deoonipased  by  thu  niclnls 
wliich  arc  eliuiiiiatcd  by  cupelling,  and  being  conrcrtcd  bjr 
titcni  ipto  pur«  itllver,  the  prooeM  oooBitU  iu  (Vi^nj;  6  griuna 
of  the  gold  to  bi>  uaxyed  with  15  grains  of  ailver,  from 
8  lo  12  grain*  of  clilorlde  of  silver,  and  30  gmina  of 
dMrepitnlcd  cliloriiUt  of  .todium  (coniinon  salt),  Th«  fuHifin 
it  clloclod  in  n  criK^iblc  luid  tlu!  li«at  i.i  ke|tt  up  until  the 
whole  of  th«  gold  has  alliiycd  with  tJi«  silver.  The  other 
foreign  metahi  which  were  alloyed  with  the  gold  combine 
with  the  cAilorine  of  the  oliloride  of  silver,  and  art!  «liminatml ; 
a  netaUio  button  id  thus  obtained,  which  may  tht-n  br  tn-alcd 
in  tbe  luuol  way  ta  deseribed  before.  Sir.  Wnlhcn'ton,  ia  his 
"Art  of  Mmi/mff,''  aaytt  that,  "  It  haa  roceiirly  Iicmi  foand 
that  gold  of  tbe  <|iuiUty  of  12  carats  or  less,  if  alloyed  with 
ziue  Inatead  ot  the  projier  quantity  of  silver,  prestmta  a  colour 
Vtry  nearly  equal  to  that  of  a  melal  at  least  2^  or  3  earata 
lil)(ber,  or  of  tit.  or  \0».  an  ounce  more  valii«  ;  and  the  con> 
se<|ueii«e  lian  beiii  that  u  hirgi?  quantity  of  jewellery  ban  boen 
made  of  xold  alloyed  in  this  manner :  and  the  name  hiu  been 
purchoMod  by  *on\v  ithopkeepeni,  very  much  to  their  own  lose, 
a.1  well  uji  that  of  llie  public  i  intumufb  at  a  galvanic  action 
in  ]>ro(luc>><l,  after  a  time,  u[)on  gold  mt  alloyed  ;  by  means  of 
which  the  metal  is  split  into  scpamto  piootis,  and  the  ortielea 
rendorcd  perfectly  usclflss.  Ootd  chains,  pencil -eases, 
Ihimbin,  and  tocltela,  nre  the  artieJea  of  which  tlin  public  and 
tbe  ahopkG>.'|>er»  will  do  well  to  take  hrrd.  as  tliose  l«v(^ 
among  some  other  things,  been  lately  so  constructed.* 
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16.  Tlie  porifioatton  of  the  gold  of  vmaattrot  nu, 
cffeded  u  follows  :— 

17.  £KMolve  tho  gold  in  nqtia  rcgia,  and  pour  a  aolulion  of 
pntoaulpfaale  or  ir«n  into  ttuit  of  tlie  (;old  which  will  lli«D 
be  iiBiii(Kiiiit«l3r  prE<cipitalc(l  ID  the  form  of  u  hruwu  or 
ydlciwinU  brovrn  powder,  wiiicli  is  metuUiu  Rold.  The  kqne 
ixgia  itmjdu^ed  to  dlMoWo  the  gold  iiliould  contain  a*  littlo 
nitric  acid  iu  oxceoB  u  poMilil^,  and  uliould  cootuo  fnt 
hylrai'tiloric  acid.  Ttw  bi-«tt  way  in,  flrst  to  cvstponitc  tlic 
solution  of  gold  in  the  wutvr  bath  until  it  no  loDgor  emits 
■eid  ftunco,  tbcn  to  diMotro  it  in  wat«r,  juid  to  add  hydro- 
chloric acid.  Thv  volution  of  the  protoMit  of  iroo  is  Hun 
ponred  into  it,  and  the  gold  gradually  falls  down  a»  juot  Baid. 
Protosulphate  of  iron  prcd]Nl«tC9  the  gold  completely.  The 
UffHor  may  then  be  decanted  sod  the  precipitated  gold  b 
dig«Bted  in  hydrochloric  acid,  washed,  and  fuMNl  inlo  a 
metallic  button,  by  hefttiDg  it  in  a  crucible  wltb  nitre  and 
borax. 


UUAPHITES.— See  Biaei  Itad. 


CnET  AMBEB.— See  Amhfrgrtatt. 


GREY  COBALT  ORE.— See  CobaU  Ortt. 


GUANO. 

I.  Guano  is  llw  PemviaR  name  of  tl»e  droppii^  of 
fowLi  wliich  are  now  dug  out  for  exportalloo  as  a  snbstiUite 
nr  an  n^iunct  to  ianu-yard  niaoure. 
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2.  Gnano  u  a  very  complex  compoiind,  the  most  important 
coDsdttieiits  of  irhicli  cwuist  of  |>ci«phiit«8  of  the  earths  and 
of  the  alkaUea,  ammonia  or  ammontncal  salts,  or  coinjtoundt 
rapnlil*^  of  beiii^  TMolved  into  ammoDla.  Gumio  rontnins 
liki^xc  Hulphutea  and  chloridM  of  alkaUn,  whicli  haw  also  a 
fertilising  power  to  a  certain  cxtrot,  biit  whicb  arv  of  con- 
fidcraUy  K-m  valiw  in  llii«  n«p*ct  than  the  otfaor  constituents 
ju»I  alluded  to. 

S.  Llebig.  in  liij  work  on  "  Chemiilry,  tn  iu  appHeatitm  lo 
AffrittUturt  and  Phytiohffjf,''  quoted  the  fi^lowiiig  anoljaia 
of  gUUBO  by  fiartcLi  and  Volckd. 


I.  Huriat«  of  aninionia        ,  . 

I.  Oxalate  of  KRimonift 

9.  Urate  of  omimmk  .        ,        , 
4.  Fboepbate  of  aninonia 

A.  Wazj  tubatance     .... 

ft.  Sulphate  of  potaah 

7.  Sulphate  of  loda 

6.  Fhoq>hate  of  aoda 

fl.  Pbacphatoofniagnciiiaanilanitnonia 

10.  Ohloride  of  sodittm 

II.  Pbaiq>hate  of  Uiue 

12.  Oxalate  of  linte 

13.  Ahunina  .        .        .        •        . 

14.  BendoiuB  inaohihle  in  nitric  add 

15.  Lew,  oouiaUng  of  water,  ammunio, 

and  organie  matter  not  cstunated 


6.MU 

i:).Rai 

3.S44 
C8S0 
0.000 
4.!t«7 
1.119 
£.201 

4.1  nn 
aioo 
9.1M0 
I4.WI0 
0.104 
AJtOO 
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1.       I 

3.6 

>i 
2.6 

» 

t4.a 
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U.T18        StA 


100.000      100.0 


4.  Tlie  following  analjrstM  of  i  aampto  of  guano  froni 
Bolivia  la  fjiven  bjr  l>r.  t'rc  as  a  Ij-pc  of  tliat  subatanco  iu 
llic  b«"t  male,  (Supplement  to  Dr.  Uro'a  "  DklioHarg of  ArU, 
MaHafatttirrt,  attd  Mint*.) 
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»OI,V«.X   HATTKR. 

1.  t'ra «jOO 

2.  Sulpliftto  of  potuh 7.90 

3.  diloridc  or  ao^uin ItJJO 

4.  IKpho(pli&t4!  or  uiimoiuk    ....  iM' 
2.  Oxalate  of  AcntnonU 0.60' 

24.00 

DISOLt'aLE   HAIIKIt. 

I.  S&» S.2S 

5.  Svbpboephato  of  lime        .       ,       ■       .  ».uo 
a.  PhMplwU  orniagnads  and  umuuuia  l.SA 

4.  Dmteufkiuinonk ia.27 

C.  ITndvdnedaiotiwdorganicmatlor.afrordUig. 

with  (ho  U  futit  of  iiTio  acid  li;  i^nitiun  f  .,  -. 
wUb  b^dratc  of   toia,    17.00    port*   of^ 

amiDonU 


S.  Tlic  iDCtui  specific  gravity  of  that  snniptfi  wu  !.(>$. 

"  In  coni>ec)ucnco  of  (lie  lii^b  prico  of  guano,"  rayi  Mr. 
Joliniiton.*  <■  iIm  gnat  demand  lorit,iuid  tlic  earn;  with  wbicli 
i\K  unwary  fitnncT  may  ht  impo«od  a|>an,  guano  lias  boen 
frwiiicnlly  ndtiltrralcd  witli  varUtus  substances,  and  to  a  great 
oxtent.  I Bi I ioi.il ion B  rvrn  liavc  boon  pracUaed,  by  scllinf  m 
genuiiHt  gunno,  nrtiUcial  niixluras,  made  to  look  «•)  lik« 
gMiiiK).  tiMt  the  prnclical  man  In  remote  dintricU  U  nnable 
10  detect  il.  A  sample  of  sucli  prott^ndod  guuio,  which  had 
boon  wld  111  iIm  neiglibourkoud  of  >\'igtcivrn,  and  hnd  l>ecu 
fotind  to  produce  no  efl^^t  iipun  the  i;ni|M,  wu  lately  ex- 
aniinvd  in  my  laboratory,  and  found  to  oontnin,  in  tbc  »UI« 
In  which  it  wna  sold,  moirx!  than  bidf  ii»  weight  of  gypntin, 
the  rert  bdng  pvat  or  enal  axbf*,  with  a  little  common  mIi, 

*  SlamrM*  ul  Agnmlliirkl  l.*haniiiu>  inJ  <;*utog]t.  ^}  Junm  V.  W. 
JdIibMo.    Publkhnt  l>v  W.  lllnciwod  nod  Hun* 


OUANO. 


SiK 


Bolplule  of  uninonla,  and  either  drieil  Drin«,  or  the  refuse  of 
the  glue  maoufadorica,  to  give  it  »  fim«ll.  1  could  not  satiaf; 
mjaelf  tlut  It  contnined  a  [wrliirtii  of  real  guano.  This  showa 
boir  iiniwrUuit  it  in,  that  tli«  fanner  should  powicas  Eomu 
means  of  reudil/,  and  at  a  cheap  rati-,  teating  the  coatly 
manures  he  eroi>lojn."  And  Mr.  Jotsmtton  adds  Id  ■  note. — 
"  Four  vflwela  reeeatlj  sailed  liencn  for  guano  stntionn, 
baUutud  wilh  g^uB,  or  phtBt«r  of  Paris.  This  aubstaoce 
la  iDimdcd  for  admixture  with  gaano,  and  will  enable  the 
parliflB  to  deliver  from  tlie  n^Mrl,  n  nice-looking  and  Ughl- 
eoloared  article.  Piirtic«  ]>iirchnsing  giiano^  arc  verjr  desirous 
of  having  it  dulivcrcd  from  the  vcsbcI.  m  Ibcy  b«lieve  lliey 
obtain  it  pure,  'llie  favourite  material  for  tbc  ailuUurulion 
of  gtiano,  at  the  pr<»cnt  moment,  is  umber,  whicli  i*  brought 
from  Angte*cii,  in  large  quantities.  Tlie  rate  of  adinixture, 
we  are  informed,  is  about  13  cwts  of  umlwr  to  about  5  cwts, 
of  Peruvian  guano,  from  which  an  excellent  looking  article, 
called  African  giiano,  is  nianufuctun-d." — Lintrpool  paper. 

6.  In  onliT,  however,  to  aactrtatn  tli«  real  value  of  guano 
as  a  ferlilixing  agent,  it  is  not  neccsnary  to  perform  so 
eUborate  an  anal/sb  as  tlioso  above  (juotetl,  and  to  dcU-r- 
miue  tlie  narurc  and  quantity  of  all  its  constiluentd  i  for  such 
a  pMipoie  it  suffices  to  determine  in  the  iiample — 

7.  lit.— TIic  proportion  of  water.  2nd. — The  proportion  of 
fixed  aUuline  salts.  3rd.^Tlie  proportion  of  tand  or  of 
eorthj  *att«.  4th. — Tlie  pn>iiortiiMi  of  ammonia,  citlier  In 
(lie  froc!  slate  or  in  lli«  state  of  ammoniuwal  salts  ;  also  the 
prapurtion  of  ammonia  which  mnj  be  produced  from  tlie  de- 
eoraposition  of  the  uric  and  ulmic  acids  and  of  other  nitn- 
genized  matter  present  in  the  gaano, 

riBST  orxxArtoy. 

100  gnuns  of  the  sample  of  guano  arc  w<-igbed  off  and 
placed  in  a  couiilerpoi.ied  papcr-fllter.  Concentrated  sul- 
phuric acid  is  tlwn  poured  into  a  jar,  and  iho  Alter  containing 
the   gnaao  is  suspended  over  the  eurfaoe  of  tbc  acid,  1^ 

H 
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meaiu  of  Uureada  ftttened  to  ft  eork  wttli  which  th(^  ju-  rantrt 
be  dOMd  olr-dght,  andl  the  giwoo  no  loi^-r  diminiiihi-*  in 
weight,  which  it>  aacerUiineil  bj  wnigbing  it  again  mkI  agtin, 
kftcr  three  or  four  boun'  »iispeiuion ;  Uk:  Iom  indicate*  th« 
proportion  at  water. 

6.  [Tliti  remiiindur  of  the  100  grains  wliich  liave  tiiu*  been 
aujtpvndcil  orvr  Ihu  concoDtralvd  u-'id  a,re  now  put  into  n  pi 
linum  cBpKulu  or  crucible,  and  siilnDitted  to  »  tow  md  hfi 
whieh  ahould  1>q  continued  ^nlil  all  the  orgautc  mnttur 
completeljr  iucincnlcd  nnd  reduced  to  white  wiiie*. 
oombiution  of  the  organic  mutter  is  accelerated  bj  ulirring, 
Tlie  IVcu  animonio,  itric  acid,  and  olhrr  nitrogcnixcd  and  or- 
ganic matter),  arc  Iherebjr  duCDaipOTcd  or  Tolntilixcd,  nnd  their 
CoUectire  (luontitj  niiiy  tw  at  onoc  ««timatcd  from  tlw  Iom 
sildlAinvd,  wliich  Iom,  dcdiictiitg  the  amount  of  water  fint 
determined,  tihoiild  nut  be  Irnn  than  from  52  to  GO  per  cent. 
See,  howeror,  tlic  rcmnrkM  nt  the  end  of  tliia  article.] 
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9.  Tlic  proportion  of  the  Botukle  and  of  the  insoluble  aalt 
&c.|  may  be  aecertoincd  ns  fallows : — 

10.  tixKEKAi.  exjlmin'atiux. — Take  the  oshoi  which 
left  alter  the  Igniliou  of  the  100  grains  of  the  gunno  unde 
exaininution,  and  Imviii!;  w<>iglM^d  tliom  as  above  dirveted, 
triturate  and  boil  llieu  In  dLMtUed  water.     A  portion  wi 
bo   taken    up   by    the   boiling   water,    leaving   a  rcsidut 
insoluble  in  water. 

1 1.  The  Bolnhio  salts  taken  up  by  tho  boiling  water,  maj 
eooaiot  of  sulphate  of  soda,  clilonde  of  wdlum,  (eummon  aolt,) 
phofiphntn  of  soda,  Ac.,  a»  above  said.  ^H 

12.  ilie  mIik  insoluble  in  the  bmling  water,  may  consist  0^0 
phonphntcj  of  lime,  of  magnesia,  oxalate  of  lime,  oliunino, 
Mit>d,  i.c.  ^y 

13.  Tlw  solublti  portion  must  then  bo  soparatctl  from  th^H 
insoluhle  oi>e,  by  tillering,  and  alter  washing  tlie  insolultl'' 
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l.flO  the  filler,  anti  drying  it,  ll  ia  weighed  ;  the  Iom  in- 
iintBB,  of  coiit'iv,  tlie  amuuot  ol'  the  soluble  salts,  wtiicli  iu 
good  guano  should  amount  to  at  leaM  frou  fi  to  tO  p«r 
ceut. 

14.  SPBCtAL  EXAUXAiiOK. — Tlie  aqueoiu  solution,  fillcrod^ 
trom  ibe  uisoluble  pontioo  above  allu<led  lu,  aud  which  con> 
laios  tlie  soluble  Mti«  of  klkalies,  should  now  be  mcoiiircd 
into  tlireo  equal  portitHis. 

15.  Tht  Jim  portion  being  acidified  with    nitric   wid,. 
a  solation  of  nitrate  of  burj-ta  is  addod,  tinlil  a  procipitat* ' 
ooaaea  to  be  produtwd.  Thi»  prvcipiiatc  is  fulphatc  of  Imrjia  i 
the  liquor  containing  il  should  be  healed,  in  order  tongglora- 
mtrate  it  well,  after  which  it  b  collected  oa  a  filter,  washed, 
igoited.  and  weighed,     lliiit  precipitate  iiidicaicx,  of  courae, 
the  proportion  of  sulpbaric  acid  contained  in  the  lamplu  of 
guano,  in  tbc  state  of  soluble  sulphatrs  of  alkalieo.     117 
grains  of  sulphate  of  harjrin  rejiresent  40  grains  of  drj  sul- 
phunc  acid,  or  SO  grains  of  sulpbato  of  potasli,  or  72  grains  , 
of  aulpbate  of  aoda. 

16.  In  stating  the  reatUts  of  the  analj-sis,  the  amount  of' 
■alphnric  acid  found  is  taken  as  sulphate  of  lime,  (supposing 
that  base  to  be  present,)  and  if  there  be  more  sulphuric 
add  than  will  fonn  a  sulphate  with  the  lime,  subsninciilly 
fouud,  the  rest  is  caleidated  and  taken  account  of  as  sulphataj 
of  pota*li,  and  Ihcn  m  sulphate  of  aoda. 

17.  To  lit  trcoatl  portion  of  the  filtrat«^  solution  of  nitrate  ' 
ofailver  is  added,  as  loag  as  a  precipitate,  or  a  turbidaeas  is 
produced,  the  whole  is  (hen  gentljr  heated,  in  order  to  nggliMn- 
merate  the  precipitated  chloride  of  silver,  which  is  then 
oollecied  on  a  filler,  washed,  dried,  ftiaed  in  a  porcdain 
erucibK  Bud  weighed.  144  grains  of  chloride  of  silver, 
rcprOBeol  36  graiiu  of  chlorine,  and,  coosoiucntl^,  60  of 
chloride  of  sodium,  or  76  of  chloride  of  potassiuiu. 

18.  In  Btallitg  the  results  of  tho  anal/sia,  tlte  amoant  of 
chlorine  Is  eslculaled  as  eblerido  of  aodiutn,  aai  the  surpliH 
aa  chloride  uf  potasiium. 
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19.   Tie  third  portion  i*  teMed  for  phoaplioric  aoidf 
which  it  U  deiiiniiined  in  \he  »U(e  of  pefphoqtluite  of  iraOi 
fallows : — Tukc  a  certaiD  ciuantity  of  plaDolbrte  wire,  which 
must  be  vqunl  to  ut  leiut  twice  tlie  weight  of  the  phoaphom 
Mid  Rutpoctcd  to  be  prMent  in  the  liquor,  titid  dissolve  it  in 
pun;  and  hot  nitric  lu^id.     Mi:i  this  solution  with  that  of  the 
liquor  uudcr  rxatniiintiun,  aiid  add  uii  excels  of  amioonu. 
Tliin  gircMluccM  n  ri;d<lish- brown  precipitut«,  which  is  a  sign 
tint  the  <|iiuntit}r  of  pcnolt  of  iron  added  U  solBdent,  for 
otherwiae    the    itn»-ipiliktc    would    be    white,    wbitbh,    or 
jrello wish- white.    Heat  is  uppliiil,  und  niXitr  a  litl«  tiiu«,  thJa 
\nXky  precipitalu  Hhoiild  be  colU-cti-jl  on  »  (Ut«r,  thoroughlj 
wuhed   with    hot  wHtcr,   nntl  whL-n  comp]ct«ljr  Ary,  it  id 
strongly  Ignilvd,    Hnd  weighed.     Froin   the  weight  of  the 
ignited  perplio«pbaI«  of  iron,  the  quantity  of  the  phosphoric 
Hcid  in  the  solution  a  a«c«rtained.  by  dednctiog  from  it 
Amount  of  tlio  peroxyde  of  iron,  which  is  known  from 
<|uikntityof  iron  employed,  the  dilTerence  indicntvs  the  nnkon 
of  phosphoric  acid  pri.'sent  in  that  portion  of  the  filtrate,  mA 
eODiHequcnily,  in  tlio  bunpin  of  guano  submitted  to  anatyntn. 

30.  R«ch  grain  of  ineil«Hic  iron  employed  gives   1.6309 
grsinx  of  peroxyde  of  iron. 

21.  Each  gnuD  of  buic  perpUoaphale  of  iron  (2  Pe,  <)« 
PhO^  «onl)UD9  0.42784  grsins  of  peroxyde  of  iron,  and, 
wyjuenlly,  0.6721  G  ^-ralus  of  phosphoric  acid, 

22.  Thid  meihuduf  delenniuiiig  the  amount  of  pha«pl 
acid  \*  accunkte,  but  it  requires  great  attention  on  the  p«rt 
of  the  Knalist,  for  any  Ions  wliich  may  happen  during 
Alteration  besra  altogether  upon  tlw  phosphoric  add. 

23.  The  liquors  filtered  from  the  precipitates  produced  in 
the  tlirve  portions,  iw  above  taid,  nhould  now  bo  mixed 
together,  and  a  uuall  iiunntity  of  xulpbnric  a«td,  of  hydro- 
cldoric  aeid,  and  of  oxalate  of  amniouiii  -ihould  be  added 
llt^reto,  for  the  purpoee  of  precipitating  thv  exceaa  of  nitrate^ 
of  silver,  and  of  nitrate  of  baryta  employed,  and  also  &i^^| 
lime  which  may  be  present  in  th«  liquor.     Tli«  pre«ipita(ed^nl 
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which  are  ttiua  produced  murt  be  separated  by  flltctitig,  and 
the  filtrate  U  tlion  evapornlcd  to  drytieae,  and  ignticd,  in 
vrdet  lo  oxpe)  th«  ammoniacnl  salu-  A  little  water  slioitld 
now  be  jKiurcd  upoii  the  ijtiiited  residue,  jual  in  sufflcient 
qaantity  to  r«di:*su)ve  it,  nnd  ibr  solution  bein;;  6rat  avidilled 
with  a  little  hyilroi-hluric  add,  an  excess  of  a  solution  ofper- 
«hIorlde  of  platinum  ia  poured  into  il,  whScli  precipitalM  ibe 
poUBh  in  the  iitate  of  double  chloride  of  pofusium  and  plati> 
BOm.  Strong  alcohol  sbould  be  added,  and  the  precipitate, 
bftving  completely  settled,  may  Ihini  be  collected  on  a  filter, 
mdied  with  spirits  of  wStie,  caFefully  dried  Ht  212°  Falir., 
and  weighed. 

S4.  Each  gmin  of  potassdo-cldoride  of  platinum  (Pi  Cl^ 
KCl)  rrpn^cnt.-.  0.19-297  "f  polasli,  or  a3tW4l  of  chloride  of 
putaMium.     Tlic  rest  of  the  filtrate  contains  only  the  soda. 

25.  Thi!  proportion  of  phwphorlc  add  present  in  the 
goano,  in  tlw  slntc  of  noluhli'  phiui|)linie,  may  also  be  deter- 
minml,  by  pouring  in  the  lii^uor  (illcn.'d  from  th«  Mhn  left 
afc-r  the  ignition  of  lOO  grains  of  the  guano,  nu  cxccw  of 
ammonin.  and  then  a  solution  of  Hiilphnio  of  magncria,  pre* 
TJoiiriy  niied  with  u  miMh  »al  ammoniac  ao  will  prevent 
amBMnia  trcan  producing  a  precipitate  in  it.  Thiii  mixcl 
•olution  of  sulphate  of  nugiMsa  and  m1  ammoniac,  should  be 
poured  in  (he  filtered  liquor  alMvn  mMti<ined,  ai  long  aa  a 
precipitate  continues  to  be  prodiici>d.  Thr  wholi^  is  then  \tt\ 
at  rest  for  about  twelve  hours,  in  order  that  the  prccipitnti; 
may  settle  well  j  It  is  then  ootleclcd  on  a  filter,  washed  with 
water  containing  some  ammonia,  as  long  as  the  filtering  liquor 
b  randered  turbid  when  tested  by  a  solution  of  chloride  of 
tMrium.  The  prvcipitat»  is  then  dried,  submitted  to  an 
InleiMe  heat  in  a  corcred  jdatlnum  crucible,  and  when  cold, 
It  ia  Weighed. 

26.  Each  grain  of  pyropliotiphnte  of  magneaia  (3  Mg  U, 
PhO,)  contiuns  0.tl3363  of  phwphoric  add. 
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37.  Gkxriui.  ExAMiXAnox. — Th<;  wrigli«<d  portion  of  uhe* 
wbich  oould  not  be  dissolved  in  water,  and  whicli  conuisls  of 
the  oarth/  salt*  nnd  »ilica  or  Mnd  as  before  Mid,  eltofild  be 
digested  at  a  moderate  h«t  in  dilute  liydrocliloric  acid,  which 
will  djaaolve  the  carbonalM  aiid  ])boa{)hiile8  of  lime  and  of 
mngncna,  and  the  sand  (wkicb  is  remgnixed  by  its  gritti- 
new)  mixed  perhaps  with  a  Ultle  alumina,  is  leA  undiS' 
•olved,  and  m»j  be  collected  on  a  6)tcr,  washed,  drietl,  Ignited, 
anil  weighed.  The  proportion  of  idlica  iii  good  {iiiano,  aliould 
Mver  exceed  from  3  to  4  per  eent 

28.  U^  on  pouring  the  bjdnchtoric  acid  on  tbe  insoluble 
Kriduum,  an  effervettcenoe  i»  produced,  ii  ia  owing  to  a  din- 
flttghgemenl  of  carbonic  ncid,  and  imlicatea,  generally,  tbe 
piwnnce  of  oxalate  nf  lime  in  tlu:  guitno,  the  oxalate  having 
been  oonverted  into  cnrbonntv  by  ignition. 

29.  The  insoluble  residuum  may  not  only  conitL«t  of  Mud 
■nd  alaminA,  aa  just  Mid,  Init  likonifn  of  itnlphato  <if  Hue, 
KHn«  MiBplcs  of  guBou  recently  importiHl  eontnining  toinc* 
liiiMB  oonsiderubti;  qiinnlitifie  of  tbi«  sub«1«Dce. 

30.  SrioiAL  ExAiiiKATiox. — To  aK«rtMn  wbetb<^  the 
insoluble  portion  contniiu  iiul|'hai«  of  lime,  the  operator  Bhoiild 
pour  upon  it  about  flOO  liinee  its  weight  of  pure  distilled 
water,  and  leave  it  to  digest  for  about  Iwclvo  bonra ;  sulphate 
of  limi^  tx-ing  (nlnblc  in  430  partn  of  <v>ld  water,  and  in  460 
porli  uf  bulling  waU-r,  will  be  taken  np,  and  as  Its  solubility 
ia  increaaed  by  oonunon  nail  and  aL«o  hy  mI  ammoniao,  ■ 
Uttlfl  of  mther  of  thcM  two  inb^tanotw  ha<l  better  be  added. 
After  having  digeale^l  the  rexiduum  in  water,  aa  Juat  aal^ 
the  whole  sliouM  be  thrown  niKin  a  filter  lo  aepante  tbfi 
■ilica  wbicli  may  be  IdeutiAed  by  ila  griltincM.  Tbe  llltrata 
should  nuw  be  diTid<>d  into  two  oqunl  ]Mirliuna,  and  if  oite  of 
tlieae  partkms  being  treated  with  Hiluiiun  of  chloride  oT 
barinu,  and  tbe  otiier  portion  with  oxalate  of  ammonia,  u 
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whiU'  precipitate  in  prodiiciil  in  boih,  it  in  owing  to  tin:  pre- 
Moco  of  *ulpliatc  of  limit.  Cliloridv  of  tturiiiin  xtiould,  i»  (Iml 
UM^  be  ailtlril  to  the  fiTut  portion  il>  Ions  nn  n  proeipiiatv  o( 
lulpliatc  of  barjrta  con(inur«  to  be  piXHlucnl.  'J'his  proeii>itfVte, 
kaving  vrctl  sctllfd,  is  oolli^ctvil  on  a  Cller,  wauhcd,  dried, 
ignited,  and  weighed.  Each  grain  of  8utphiit«  of  baryta  eon- 
tiiins  O.MJ>72  of  •olphuric  acid,  aod,  coiu«qii«Dtljr.  O.SMSS  gr. 
of  solphata  of  Hmc. 

81.  Tbc  liquor  flltorvd  in  th«  flrat  inalaace  from  tbe  re- 
•idonm,  which  wils  not  dimolved  by  tlie  hot  bydrwldorle 
acid,  contains  ihu  phosphoric  add  in  eolutian.  In  order  to 
•eparalc  it,  a  snluttnn  of  pcrchloridc  of  iron  should  be  poured 
into  it,  and  then  un  exce>»  of  ammonia,  wliich  should  |>i-odiic>- 
a  r«ddish  brown  proripiliiie  of  perphosphale  of  Iron.  If  tlie 
precipitate,  insteaii  of  being  rcddi»U  brown  is  while  or  whitish, 
it  is  a  sign  tliat  the  quantity  of  pcrcLlorido  of  iron  employed 
ia  iasufAci«nt,  aiid  inor«  of  it  must  b«  added.  The  reddish 
brown  preeipiiate  slioald  llien  be  digested  in  liy«lrasulphur<-( 
of  aminoiiiu,  by  which  it  is  converted  into  sulpharct  of  iron 
and  phosphate  of  aminouia.  AAer  having  l<>t\  it  to  digviit 
for  a  short  liine,  the  whole  is  tlirovrn  on  a  fitter  wtiich  n-lain» 
the  sulphurei  of  iron  whilst  the  phusphuie  of  amtnonin  pwm* 
through.  Alter  waslUng  the  prccipilale,  the  phosphoric  acHd 
OMitatned  i»  the  Ullrate  is  precipiialed  in  the  sUie  of  double 
piMMphate  of  mugnetiia  and  ammonia  by  means  of  a  solutkui 
of  sttlplmteof  nMiincsia  mixed  with  sal  ammoniac^  eXMlly  as 
we  ileKcribed  bi-furc.  The  aniount  of  this  phoqilMUe  in 
gruuine  guano  ilwuld  not  be  leea  lluxn  14  per  cent. 


rOUITTtl  OrKRATIOX. 

a.  Gexeiul  E.\aui!IATiok. — In  the  fint  o^»T»ti<m  wv 
indicated  bow  the  amount  of  or^nic  matter,  of  free  luitl 
ooiubined  ammonia  and  other  voUliliiable  mailer,  enn  b« 
estimated ;  but  if  the  operator  wishes  to  eslimalo  the  (|iianilly 
of  free  ammonia  and  that  of  combined  aaunoiiia,  one  acid, 
Ac,  he  alwuld  proceed  as  foUow* : — 
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33.  SrECUX  ExjunTTATiOK. — Take  a  fVesb  portion  of  the 
guano  umkr  exiuninution,  and  cxpojie  it  to  tlie  lieat  of  a  steam 
Iiuth,  in  order  to  dry  it  well.  Wbibt  this  >»  doiaf;,  prepare  a 
mixlurv  of  hydrate  at  foAn  and  of  quick  limo  (if  not  kept 
rcftdjr),  by  pwlvcriiing  in  a  mortar  one  part  of  recently  ignited 
potn«h  or  eoda,  with  two  part«  of  piilvtrrincd  cnuatic  lime. 
This  misturc  may  tx;  fcq>t  ready  pn.-pnrvd  in  perfectly  dry 
and  widc-monthod  bottles,  with  ur-tight  gla«s  stopper*. 

34.  Tako  now  n  bulb  condenser,  as  represented  in  tlie  fig., 
and  char^  it  with  pure  hydro- 
cliloric  acid  of  vpeeif.  grav.  1,13. 
This  b  readily  accompttshed  by 

/\  /'\     plunging  on*  of  the  eitremitiee  of 

Wtf  *^t'      "'^  ^^  ^  ^^  ^^'  """^  sucking 

T  I        at  the  other  extreinily,  until  ilie 

^i^^^^ta^^        Mid  reaches  the  level  indicated  ta 
the  fig.  The  extreraity  a  of  the  tube 
pMies  through  a  cork,  which  must  be  soft,  and  of  tho  very 
est  (junlity. 

35.  WVigh  off  now  SO  f;nbis  of  the  pruano,  previoasly  woU 
dried  at  n  steam  heal,  aa  abovu  xuid,  and  mix  tliem  with 
S0()  grains  of  the  alkaline  mixture  of  »o(tu-limc  above  uUuded 
to.  The  misinit  of  the  gnano  with  the  xoda>liin»  »Iuiuld  be 
effected  in  a  xlightly  warmed  and  uughued  purccluin  mortar. 
The  mixturr.  must  now  be  introduced  into  a  oombuntion  tu1>o 
of  hard  glass,  about  16  or  18  inches  Umg,  and  J  of  an  inofa 

in  diameter,  repreaeDUd  in  tlw 

Xaitjoining  flgnre.     The  mortar 
—  —  — B  is  rinsed  with  a  little  quaality 

of  the  Kxla-Umc  mixture,  wbkh 
is  abo  inlrodueed  into  the  tube  with  that  already  put  there  i 
a  little  plug  of  ignited  asbestoa  should  then  bo  loosely 
plaoed  over  tho  whole,  and  tlx-  tube  itnmt-distoly  oonnocted 
with  tlie  both  eondenser  above  described,  taking  great  caro 
that  (he  oork  fits  well,  so  that  the  connoetion  may  bo  air- 
tight.   In  order  to  make  nire  tliat  the  ooanection  is  air-tight 
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tbo  opTAtor  nlioulil  bring  a  r«d  liot  {nicoe  of  chnrcool  to  ihe 
cmptj  portion  of  llie  first  bulb,  n^nr  the  cork,  which  will 
nritj  the  air  nnd  expel  a  few  biibbt<-s  of  air  from  th«  appa- 
ntos  ;  or  the  operator  may  simply  suck  n  few  bubbl<:«  out 
of  lh«  apporatUH.  If,  on  cooling,  or  after  giictiiin,  the  liqoiil 
TemninK  itt  a  luglter  level  in  the  ftirtheat  bulb  B,  it  i*  a  fiKn 
that  rhe  connection  if  Munil.  Thia  bdng  done,  heat  it>  np- 
plied  to  tbo  combuiri  ion -tube  by  means  of  spirit -lam  p8,  but 
much  more  conveniently  still,  by  the  fVimoce  usually  em- 
ployed in  orguiie  analy«i9.  The  whole  apparatus  is  reprc- 
■ciit«d  In  the  nest  figure. 

36.  The  tube  is  tlien  gradually  anrrounded  with  red  hot 
elurcod,  by  degrees  shifting  the  scrMin  c  uid  adding  oonis  a* 
tbe  oombuKikHi 
■drancoi,  so  M 
to  produce 
gradual  expul- 
fion  of  the  ammonia,  accompsnied  by  liyiiro^en  and  carburet- 
t«d  hyilmgon,  which  two  latter  gases  tiol  being  iibsurbable  by 
the  hydrochloric  acid  in  the  condenser,  show  the  rate  at  whicli 
the  cnmbii»tion  is  going.  The  heat  applied  at  first  riionld 
be  moderate,  in  order  lo  prevent  too  rapid  a  disengagement 
of  gas  ;  ynt  this  disengagement  ehonid  take  place  nnintar- 
niptedly.  for  otherwise,  tlio  add  might  a^ei^nd  into  tlio  tuba 
and  SfMil  tbe  experiincQt.  The  disengngrmpnt  sliould  Ihero 
fore  proceed  rather  briskly  thati  otherwise,  the  heat  being 
gradually  inerea«ed,  until  lowardd  the  end  it  bas  attained  a 
good  red  heat.  When  ilie  evolution  of  the  gu  eMsen  uiiil 
tbe  mixture  in  the  tube  has  become  wAUe,  the  ex|>erini('nt  is 
at  an  end.  The  pMiit  a  of  the  combuBtion>tub<!  nhould  then 
he  broken,  and  tbe  anunonla  wliioli  remain*  in  the  tube  ia 
expelled  by  sucking  f^nlly  at  the  extremity  A  nf  ihi-  bnlh  mn- 
dcnsftr.  TIm-  bulb  f^Midenwr  xhnuld  tlicn  be  disconnected 
■nd  em|>4ied  into  a  pondain  capnule  ;  on  excess  of  a  aolutioii 
of  ehloridc  of  platinum  in  added  to  the  acid-liquor,  and  the 
whole  is  slowly  evaporated  to  dryness  in  a  stcau-bath.  llic 
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rcMduum  thould  be  Ircntud  witb  ■  mixture  of  two  volumes 
of  Klcoliol  and  one  of  etber,  in  ordiT  to  diMolve  thr  «xetws 
of  chloride  of  plntinuia  enipIoyeH.  nnd  tUe  unnionin  <Thbrido 
ot'  plittinum  tJiiu  obtAJned  beinj;  wvlK-d  witli  th«  above  mix- 
ture, until  it  paMea  colourless  and  tieutrni  tlirougb  the  Alter, 
in  dried  tt  213*  Falir.  nnd  tlien  wei^^lied.  325  grains  of 
nmmonia  chloride  of  pisitiium  r«]>rMenl  14  of  nitro^n,  or 
17  of  «miuonia  ;  or  each  grain  of  ammonia  chloride  of  plati- 
num reproseot  0.0763  of  ammonia. 

37.  The  quantity  of  ammonia  may  also  be  eatimaK^  by 
filling  the  bulb  apparatus  with  a  known  ijuantity  of  hydro- 
eUorie  add  of  a  knonn  strength,  and  te.«tin;;  the  add  of  the 
bulb  after  the  experiaicnt,  with  a  test-tM>!ution  of  ammonia, 
as  in  acjdimctry.     (See  Addimelr*/.) 

Za.  Let  lu.  suppose,  for  example,  that  the  bulb*  of  the  con- 
denier  hare  been  filled  willi  hydrochloric  neid  of  su^ 
strength,  that  100  gro inn-measure  of  it  rejirrscnl,  or  are 
capable  of  Hnturating,  17  grains  of  onuuoniu,  and  diluted  with 
a  quantity  of  water,  auflioient  to  lill  up  thr  bulbe.  Let  uk 
suppose  also,  that  after  the  exiMirimcnt,  tlic  hydrocbloric  add 
in  tlie  bulbs  previously  rcddracd  by  a  small  quantJly  of 
Utmiu,  btdog  iest«d  with  1000  grains-measure  of  a  solution 
of  lest-ammonia,  tjftc.  grav  0.992  (1000  grains-measure  of 
which  contain  exactly  17  grains  of  ammonia),  it  is  found  in 
pouring  it  from  the  nlkalimetcr  into  the  bydrochlorie  add 
under  examiaation,  that  89  diviRinnx  of  the  alkaJtmeter  hvn 
be«n  required  to  neutralise  the  acid,  ^incc  the  acid  to  the 
bulbs,  which  nbould  have  saturated  100  divixions  ( lOOOgrains- 
neasurc)  of  the  auunonin  tmt-Iiquor,  have  required  only  89 
such  divisioDi,  it  is  evidi-nt  that  it  hwi  already  neutmliied 
as  much  aounoinia  from  tli«  guano  as  are  rcpre^eotod  by  1 1 
divisions  of  the  unnouia  test-liqaor,  and  that  it  ther«fi»« 
contained  l.K?  of  ammonia- 

100  :   17  r  r   II   :  X  =  1.87 

39.  The  operator  having  expeiimcDtiKl  upon  20  grains  of 
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([uvio,  the    1.87  ot  ammonia  miift  of  coune  bo  miiltijiHrd 
b^  5  to  obtain  tbo  yter  crntii^  I.R7  x  5  =  9.Z-^  per  cent,  of  J 
uninonik,  lliat  it  i^f  aviulal>l(^  Hmnmnin  ixintaiiicil  in  ttie  sun-  ' 
pl«  in  tbo  free  Kttitr,  or  in  the  slntc  of  ammoniacal  sails,  or  ol' 
nitrogr^izcil  orgonie  aottor  capable  of  yielding  the  volatJle 
a\kili  hy  spontonwiiS  deoompoiitioo. 

40.  Amongst  th«  oonstiluents  of  guano  aIiowu  in  tlie  ui- 
■iTsisoTthat  Hubalance  fcivfii  at  tbe  b«f:iuDin|;of  tliis  arlicl*-, 
is  urate  of  ammonia,  ivliich  in  on«  of  the  most  t-alunblit  con- 
ftitnoQta  of  guano,  but  not  alwaj*  (u  be.  nine  vritti  in  it,  fiir 
it  exidls  only  in  the  rt-ry  b»t  (cuoiiu.  The  ilfteclioti  of  that 
aobalance,  and  itti  quantitative  deteroii nation  >»  thercrom 
extremely  {oi|Xirtant.  This  may  bo  accomplished  by  trcatio]; 
100  grains  of  tti«  guanu  with  a  Mlution  of  causlio  potash,  and 
boiling.  The  solution  \a  ilien  filtered,  and  a  slight  excess  of 
dilute  hydrocldoric  acid  is  then  poured  in,  which  produces  a 
bulky  crystallini;  precipitate,  which  is  uric  Mid.  It  should 
b«Be|«rated  by  BIIeHiik.  wiL<hi-d  with  npirita  of  wine,  and 
identified  u  iirio  acid  by  mixiuf;  it  with  nitric  acid,  and 
evajiorating  it  corefully  to  drynt^a  j  tbe  dry  reniduunt  should 
be  crink^ii,  and  u.<i«uine  a  bright  purple  colour  by  moittcning 
it  wiih  ammonia  Each  groin  of  tuic  ndd  repreacnta  1, 1012 
tt  tirvte  of  anuBonJA. 

41.  Tbo  Hpecific  gravity  of  Kuanoahould  be  fmm  1.60  to 
1.7£,  if  tbore  tbot,  the  gtutno  contoiuo  more  sand  than 
thould  biv 

42.  From  what  we  have  Miid,  guano  may  be  considered  as 
a  oiixtur>B  nf  ammoniocol  onlts  and  of  earthy  phonpliate*  ;  tltr 
ammoniacal  ealt8  arc  more  sbunilant  in  ['oruvion  than  in 
Airicon  guauo,  bat  the  latter  contains  more  phoepbatce. 

43.  As  a  general  rule,  the  pwrohaser  ot  guano  should 
choose  it  an  dry  at  poasil>l&  Good  guano,  exposed  at  a  heal 
of  212^  Fuhr.  does  not  lose  more  tlion  from  6  to  12  per  cent, 
wliicli  Includes  a  little  ammonia,  llad  guano,  or  that  which 
is  In  a  state  of  advanced  di'com[ic«itioD,  loses  MMnetimos  na 
Htikch  as  35,  or  ev«i  40  |ier  cvaL  of  water. 


GVit  ARABia 

44.  A  light  colour,  wlieo  the  guiuo  ij  genuine,  (n<lica(«s 
ft  lew  Bdvanccd  state  of  deoooi  position,  and  gnftoo  u  thera- 
fore  better. 

45,  ir  it  have  &  ittroag  ammoniacal  smeU,  it  contain*  fnm 
ammonia ;  and  il'  ii  liare  no  such  amell,  it  (JiouM  ovolvo  it 
when  mixed  anil  triturated  with  a  apooorul  of  ilakod  ltm«. 
Surli  gunuo  conliunB  potential  aminoiiiia,  that  is,  ammonia 
wJiU-h  will  ev<>iitually  bo  produatMl  frcuii  this  spontaneous  de- 
composition of  nric  adit  aitd  other  mtrogcnixcd  matter.  Po- 
tentiul  ammonia  osists  only  in  good  and  ilry  guano. 
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GUH  ARABIC. 

1.  Gum  aroliSo  exudes  from  aerenl  apeciei  of  trees 
Egypt  and  Arabia ;  tliat  &om  the  Aeaeia  AnAiea  is  the  beat. 
It  is  in  rciuiid«d  piec^,  of  an  irreguior  sis^  hard,  brittle, 
nomi-lmnspftrent,  colourleaa,  or  of  a  sligbiljr  y«11owiak  or 
hrownisli  colour,  due  to  tlie  prcwjice  of  foreign  Nubntanoea. 
Cium  arable  tn  odourk-s^,  aud  lias  only  a  faint  Itnvour.  When 
pure,  it  is  enlirvly  soluble  in  water,  but  more  rapidly  in  but 
water.  Its  specific  gravity  varies  from  Ml  to  1.48,  w  1.515. 
In  the  dry  stale,  gum  arable  retaim  still  17  per  cent,  of 
water,  which  may  be  diHUMted  by  puln-nsing  it  and  ex* 
posii^  the  powder  for  a  long  time  to  a  steam  heat. 

2.  Gum  Aroliic  is  often  adulterated  with  gum  tentyal, 
which  hns  almost  ilir  siune  appearance,  and  altogether  the  samo 
ijiulitiea  OH  glim  arable ;  but  a»  gun  arable  is  always  a  little 
more  vxpcnsivc,  the  best  [ueoes  ef  gum  Senegal,  that  is, 
those  which  are  small  and  of  a  light  colour,  dry,  easily 
broken,  and  in  foci,  which  rest^mblc  Kuin  luabic  moAl, 
Fire  mixed  with  it,  aud  sold  as  such.  It  is  sooMliiiMM 
mixed  also  with  common  cbeny-troe  gum.  llie  means  of 
detecting  ihix  fraud  are  given  in  tlic  article  on  gum  seflf^oL. 

3.  Gum  arabje  ia  often  sold   in  a  pdrerised  stole  t  the 


gum  sold  iu  that  state,  and  under  that  name  (pulvu 
d»)  is  a  wliite  powder,  but  wbic^b  ia  frotiucnUjr  mixed 
with  itarch  or  flour,  aud  in  whicli  gcnonJly  the  gum  ara* 
bio  ifl  altogetbcr  r«pbtcud  by  gum  xcncgal,  or  partly  bjr 
pntrcrixcd  cbeny-trc!  giun.  The  adoltrration  rrilh  stardi  J 
or  floor,  however,  is  very  easily  detected  by  putting  n  small 
quantitj  of  the  euspcctcd  gum  into  cold  water,  and  stirring 
the  whole  for  a  while,  '{"be  gaia  dJMOlTCa  rapidly,  whilst 
the  starch  or  the  flour  falls  to  tbe  bottom  of  the  Tcssel. 

4.  The  prMoneo  of  starch  and  of  flour  may  also  bo  detected 
by  boiling  a  small  quantity  of  tbe  BUspoclod  gum  in  water, 
and  testing  the  mucilage,  after  it  has  bocome  quite  eold,  with 
the  tiueturv,  or  witb  an  aqueous  solution  of  iodini.-,  wliieli  will 
immediately  import  au  inttMisc  blue  colour  Iu  the  mai*. 


GUM  LAC— Sec  Z-»c. 


GUM  SENEGAL. 

I.  Gum  aoDCgal  is  produ^'d  by  tbe  acneia  mtt^nlnuit, 
and  has  the  same  pro)ivrties  as  gum  arabic,  the  only  difl'cr- 
etiee  bdtig  that  gum  sencgnl  i«  in  larger  majiMV  and  of  a 
darker  colour,  very  hard,  of  a  vitrwciuii  fracture  :  ibe  lumps 
are  often  superlictidly  covered  with  sand,  whieh,  howf'ver,  is 
easily  removed  by  waaliiug  them  with  water,  and  immediately 
drying  tliem. 

'Z.  Gum  scne^  in  often,  like  gnm  araluc,  mixed  with 
common  cherry-tree  gum,  which  reeemUes  gum  MoegaL 
Coounon  cherry-tree  gum,  however,  is  generally  in  intgiiW 
BUMa  of  a  dark  brown  colour,  difficult  to  break,  and  wbm 
thrown  in  water,  ihey  swell  and  separate  in  insolable  gcla- 
tjnoiu  dots ;  and  if  tbcy  be  thrown  on  a  Alter,  and  the  flltnUe 
bo  evaporated,  it  will  be  aeen  that  a  small  portion  only  has 
be«n  taken  np  by  tlie  water.  Whttn  polvedsed.  tbe  pre- 
atsaob  of   Um  oomnoo    gum    b   r«oo(pil»ed,  because    Uw 
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muolU]^  which  Ui«  pairier  forms  with  water,  iiiil«M) 
beiiiR  homogeoeona  and  B/rupj,  is  mora  or  lem  intsrapened 
with  gelalinoaa  dots. 

3.  Wb<?ii  putrorized  f^m  b  iBix«d  with  floor,  or  with 
ttnrcli,  or  vrUh  dustrioe,  tUe  fraud  is  detected  bjr  m«iuu  of 
iodinr,  lu  wv  said  iu  t]i«  artii-te  on  Gum  arabte,  to  which  tli« 
reader  iti  referred. 


■ 


GUM  TRAGACANTH. 

1.  Gam  tntgacanth  is  produeed  by  tho  attratfatut  erctietu  j 
it  ia  met  with  in  thin,  opaque,  white  or  yellowish,  toogfat  flat 
Strips  of  an  irregular  shape,  or  iu  threads,  or  in  aniorphoUB 
lumps,  taaidMa  aod  odourless. 

2.  This  gum  baa  Dearly  the  same  properties  aa  ^lun  arabic 
or  sene^id,  but  it  ia  partly  tnaoluhte  iu  cold  water,  though 
entirely  soluble  iu  boiliu^  water.  One  part  of  gum  tragft- 
canth  fonns  as  thick  a  mucUage  as  tvreDty-Gve  parts  of  gum 
arabio. 

3.  Gum  tragacanth,  in  the  state  Just  described,  oui  hardly 
be  adulterated  ;  but  in  the  pulferixed  state  it  is  very  often 
mixed  with  a  multitude  of  other  clw«[)er  powdvn^  mure 
e8|iectally  with  gum  Senegal. 

4.  A  mixtUTv  of  pulverieed  gum  tragacanth  and  gum 
Senegal  nlway*  fomii  with  water  a  thiutier  mu«ili^  llian  the 
aamo  quantity  of  cither  tif  these  gums  alon<!.  The  following 
process  i*  initicattsl,  by  M.  Plunchu!,  fur  tli<:  detection  of  this 
fraud ;— Make  a  uniciliigr  »f  tbe  suspected  gum,  and  add 
thereto  a  few  dropx  of  alcoholic  tincture  of  gnaiacum,  taking 
care  to  Mir  all  tbe  wbilo.  If  the  gam  under  examinatitiu 
contiuD  any  gam  arabic,  tbe  mixture,  in  tbe  couxae  of  a  few 
minutea,  •ssomcs  a  floe  blue  colour,  wliilat  it  does  not  change 
colour  if  llie  gum  tragacanth  be  pure.  One-twcuti«tli  part 
of  gum  arabic  can  be  llms  dctcvtcd. 

&.  Wo  should  remark,  that  only  four  or  liro  drops  of 
tincture  of  guuacum  should  be  employed  (ur  two  drachms  of 
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cib^  tad  that  mhea  the  qtuatity  of  gum  u-ftbic  b  re 
naoU,  tKr»e  or  four  boura  inuBi  ufteu  dapae  before  lJi«  i 
of  coluur  can  tw  otiiiorvM. 

6.  Aiiit,  mon^Tur,  whiMi  nwtiHtMl  nlcoliol  i»  pour«<!  in  ■ 
cteor  and  Ulicroil  mucilage  oT  gum  Irngacnntli,  it  prwliuMfr_, 
Qa]j  a  fi^w  )!ak«s,  wliicli  swim  about  in  the  liquor,  but  do  : 
iropnir  its  tran°.parancy,  whilst  if  gum  ariblo  is  proseDtt 
cither  a  pn^ci}iilate  la  produced  Id  the  liquid,  or  It  becomoa 
ofMleacent,  according  to  the  proportion  of  gam  krabic  which 
il  cont«iaa. 


Qim  H£TAL.-S<ie  Broitte. 


GUNI^WDER. 

1.  Ounpowder  is  eaaentiully  a  mccluuical  bill  vcrjr  ia- 
tiniiU«  mixture  of  thn-e  BiiK«tanc<.N«,  noinvlf,  saltpetre,  char- 
coal,  and  sulphur,  in  various  proportions,  according  to  the.  um 
for  which  it  in  intended,  and  according  to  the  country  wbc 
it  U  nmnurndurvd.  The  following  table  indicates  the  com- 
pcMtioQ  of  gunpowder  in  mt^t&I  countries :— 


••^M*. 

Ck«t«l. 

■sINiv- 

^luid  .... 

Fmim 

AmMca .... 

AtDUfa. 

HollMrf  .... 

9*aJM  .... 

BvbMiland 
CUna  ....... 

Bavaria  ... 

tValiham  Abbtj  illlU... 

7S.0 

75 

7fi 

78 

65 

7i 

7« 

S9 

7ft 

75 

73.78 

n 

70.47 

70.M 

74 

78 

U 

7S 

15 
19 

15 

15 

12^ 

IS 

IS 

1150 

\%6 

I3.ft9 

11. Ed 

ia.7a 

14.00 
9 

u 

U,40 
13.5 

13.60 
10 
10 
9 
SO 

ISJO 
Ui 
SO 

\2M 
13,5 
IMS 
12.50 
li.Ti 
10.00 
10 
10 

9,eo 

13.3 

d» 

da, 

SBO 
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2.  VtiAcr  the  inAumo;  of  a  tuOicieiit  degree  of  beat,  tbe 
three  conatituiTiti  (if  gimpoMrdcr  re-«ct  powerfully  upon 
caeii  other,  and  dtMngngu  almost  inelancously  an  mormooa 
quantity'  of  f[xin,  on  wliicb  the  dynaniic  effect  of  tliis  oom- 
pouad  dep«ndi>.  If  thi-  h<«t  be  coramunicated  to  the  powder 
by  a  spark,  tlie  cbarrtMil  first  catches  Are.  tlicD  the  sulphur, 
and  lastly  llie  naltpi'tre  u  decomposed  into  polwh,  DitK>(p»i, 
aod  oxygen.  A  umall  portion  nf  the  potash  is  d«CompOMd 
by  the  eorlxin  into  potaxuiim,  vrater,  and  oxygen ;  the  oxygen 
oonibiiiinjt  with  ihu  nulphur  pro(luc<Hi  sulphurous  acid,  purl  of 
which  e9cap<*ji,  whilM  another  portion  cumbinet  with  a  part  of 
the  potash  to  form  sulphite  of  potash,  which  is  letV  ad  a  residac. 
A  portion  of  uneonsumed  sulphur  n-niaiuA  also  as  a  reridue, 
but  anolbcr  portion  combineai  with  the  jtotiuwiuiii,  and  forms 
n  residue  of  snlpburet  of  potassium.  The  cart>on  yields 
oxyOe  of  earbon  and  carbooic  acid  gasecs  ;  a  portion  of  car- 
bon in  Ufh  u  a  reaidue.  A  |K>rtion  of  the  carboitic  acid  com- 
bines with  the  potash,  and  gives  a  residue  of  carbonate  of 
potash ;  the  excessive  beat  produced  by  the  eombostion  of  the 
powder  deroinpii#e7^  the  nitric  acid  into  nitrt^en  and  oxygea, 
and  converts  into  steam  the  water  contained  in  the  decom- 
posed potash.  The  explosion  carries  off  a  portion  of  the 
riTsi'tue  in  the  form  of  smoke. .  We  give  below  a  diognun, 
indicating  the  products  resulting  fWim  the  decompoeitton  of 
l^iipuu'der  by  ignition.  The  re-aetions  indicated  alw^« 
take  ]>lace  t  but,  besides  these,  some  other  combinations  are 
uneii  detected,  which  result  from  the  ineoinpleie  decompooi- 
tjon  of  the  nitre,  and  from  ciliuuI  admixlurvs,  or  oareless 
manulacture.  The  oibcr  compiiuiida  alluded  to  are  aulphu- 
retted  hydrogen,  carburettod  hydrogen,  sulphuret  of  earbon, 
Kulphate  of  potash,  and  cyanide  of  potassium. 
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8.  AquMOB  vapour,  tbongh  ftppcaruig  amongst  the  gas- 
eous [irtHluctJ,  u  alwujTd  in  verT*  sinaU  quantity,  aod  lu  pre- 
•enM  b  owiug  U)  tbo  property  which  chun-oal  powder  pos- 
teaMtt  of  abaurbiiig  ni<U8turi^  on  account  of  its  poroeity,  Bad 
lo  oonwqticnee  of  which,  gunpowder,  even  of  the  very  be« 
<]ualiiy,  iitKl  kept  in  Ihe  driest  maguioes,  ia  never  perfectlj 
dry.  The  inoiiiture  peii«ifatiiie  the  graina  of  powder,  pro- 
portionately inipaini  it.i  dyiiaiiiic  or  buUiaiic  eSevb*,  cauwa 
the  tallpetre  to  effloreaoe  at  the  surface  of  the  grsina,  de- 
■troys  the  homogeneouanL-sH  of  tlie  mixture,  aud  dUaggre* 
gates  lis  oonadtuents.  The  gunpowder  which  haa  beea 
made  with  black  chHrcuul  alisorba  lesa  moisture,  and  thia  b 
the  caae  alao  with  large  grained  more  than  with  small 
grained  powder.  In  dry  magaxinea,  ordinary  gunpowder 
ooatains  from  O.S  to  0.6  per  cent,  of  moisture,  but  if  left 
axpoesd  Id  damp  places,  it  absorbs  a  much  more  cooitidei^ 
able  quantity  of  it.  I.arg«  grained  ponder,  and  tliat  which 
is  damj^  leave  in  the  gun  a  thick  coating,  which  augmeota 
at  each  round,  and  soon  renders  the  gun  so  foul  as  to  become 
niMiteM  until  cleaned. 

4.  Th(!  teiuperalure  produced  by  the  cambnslion  tf  guD- 
powder  itt  e^ceedii^ly  bigb,  and  sufKcient  to  melt  gold  and 
red  eoppcr ;  the  gaaes  produced  by  the  combustion  are  thut 
anormcpudy  dilated,  and.  according  to  Guy  Lumoc,  one  vo- 
lume of  gunpowder  produces  about  2000  volumes  of  gas  i 
but  in  order  to  obtain  the  fullest  eSTcct,  tlic  combustion 
mu»t  take  plaoo  very  rapidly,  and  tbercfore  the  dynamic 
eflccia  of  gunpowder  dcjicrnd  not  only  upon  the  proportions 
of  the  Hubetuioea  employed,  btit  Ukcwice  upon  their  inti* 
mate  mixture,  nod  on  the  phyucal  fltate  of  the  powder 
after  bting  manuraciured. 

fi.  Ounpowdirr  xlioiilil  be  hard  aiough  not  to  give  a  large 
quantity  of  dust  by  ubroiion,  for  the  du«t  lyii%  compactly, 
im])edes  tlie  rapidity  of  ihe  inflsomintion.  Good  gunpowder 
■houhl  resist  praaure  between  t)ie  Gager«,  and  after  upreod- 
Ing  upon  Ihe  back  of  tbe  baud,  it  should  leave  no  stain  thereon. 
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The  graina  should  have  a  sUgliily  gliining  or  gUmfy  nppnr- 
uicc,  tuiii  bo  proportional  to  tlie  use  for  wliicli  it  is  intciulcd. 

6.  Tlic  gmins  of  aminuuilioii  gunpoirdcr  should  be  angu- 
Ult,  lianj,  und  dry,  tbej'  should  bo  able  to  resist  a  modcmW 
]>reMurv,  nnd  give  no  dust  nrtien  poured  in  the  hao<l. 

7.  The  groins  of  shooting  gunpowder  »hou1d  be  ungulur, 
hard,  of  unifomi  sixe,  and  glossy. 

8.  Minirni'  powder  is  MUiiiar  to  that  used  for  cannon. 

9.  Good  gunpowder,  being  spread  upon  a  sheet  of  paper 
«Dd  inflatacd,  should  burn  rapidly  with  a  lUsh,  and  should 
IcHve  no  Appreciable  residue  ou  tli«  paper;  neither  should | 
it  bum  it. 

10.  Gunpowder  has  generally  a  dark  greyish  or  browniskrl 
colour ;  a  porfcdly  black  colour  iudioatcd  that  either  too  nraekl 
ehareoal  bos  beta  used,  or  that  the  charcoal  was  loo  hardi| 
If  tha  gniita  exliibit  here  and  there  white  sparkling  par* 
lictcs,  they  are  due  to  ao  elllorescence  of  the  sallpcirc,  and 
Hkj  are  generally  observable  on  powder  irhidi,  liaviog  heeD 
■Olideaily  wetted,  1ia.H  U'tu  n-drivd. 

11.  Wheii  ganpciwdi;r  due^  iiot  eontain  more  tlmn  srreo 
per  cent,  of  water,  it  loiiy  bn  rendcrMl  apkiu  p<Tfectly  goodi ' 
by  drying  it  ;  but  when  ii  conlnintt  eight,  ten,  or  fourte 
per  oent.  of  water,  ax  ia  .loint^timeii  the  caae,  U  alionld  ba 
re-manufactured.  A;i,  bowercr,  the  gunpowder  widoh  baa 
beoorae  wet  may  have  lust  a  ]>ortioii  of  Its  saltpetre^  it  is 
necBsaary  to  analyse  it,  in  order  to  ajtceilain  and,  if  necessarf, 
to  rcaton!  the  Iom.  When  damaged  by  iten  water,  it  Is  uo^ 
longer  fit  for  usc^  but  from  such  powder  the  Bnlt|)etrc  may 
be  cxtrocli'd. 

12.  .iitaltfiit  of  gunpttuider.—'Vhii  firM  tiling  to  be  done  ia 
lo  cMinuto  llic  quantity  of  water  which  the  jiondcr  eoi)tainS|J 

ttliil  is  ascCTlaincd  by  taking  AO  or  60  grainv  of  thi!  .iiunplf^ 
Mdwliig  it  into  very  fine  powder,  and  nubmitting  it  to  a  tem- 
perature of  212'  Falir.  in  an  ovnn,  t>r  More  heated  by  steam  i 
or  ll  may  be  dried  in  «'»cuo,  over  Nulpburic  acid,  until  it  uo 
bsgor  loMwerigUt  llw  Iom  tDdicate*  the  quantity  of  water  : 
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Thi!  poirdcr,  kflcT  ilrjing  it  lu  juHt  uid,  ahMid  next  be 
boitod  in  ntioiit  vix  tinxu  it*  weight  of  water,  and  lilti-red. 
Tito  in»olnl>lc  rr-sidiit^  whii^li  coniniitN  of  nilphur  aud  of  car- 
bon, if  collr.i^icd  njxin  a  counterpoised  GItitf,  wi4l  wa»lied 
with  tuki^warm  wntvr,  until  n  drop  of  the  filjTate.  evaporated 
and  hontcd  to  rcciDi-MH  ujioii  u  atrijt  of  |>Utimini  foil,  leatvM  do 
reudue  ;  the  iniwlulili;  {lortiun  on  thu  filter  is  lli«n  dfi«d  at 
312°  Fnhr.  and  wiaghed.  The  tou  indicatoB  tlie  qaantity  of 
nitrate  of  potiiah  ronta'med  in  the  powder,  and  which  the 
wBt^r  hu  diMulved.  Tbu  ({uantity  of  nitrate  of  potash,  hxm- 
evcT,  niay  be  dlre<^tly  estimated  by  evaporating  tbe  filtrate  to 
dryness,  fusing  the  drjr  ri-tticluimi  hv  a  gentlfi  beat,  and  weigh- 
ing it  OS  nitrate  of  pouwh. 

19.  Tut  tbe  rosiduu  of  notlpclre  thuK  left,  ordinarily  oon- 
taini  some  cliloride  of  mdtum,  nnd  in  onliT  In  oMwrtoin  ita 
quantity,  the  dry  nstiduuin  sliouhl  Iw  wdghed,  ntt  just  aald, 
and  ihm  rrdiHtulri^d  in  water  ;  a  solution  i>f  nitrate  of  stiver 
being  now  poured  into  ihn  liiiiiur,  will  prudiic«  a  white  jm- 
oipiiatfl  of  cliloride  of  silver,  which  may  be  collected  on  a 
Alter,  washed,  dried,  carefully  ignited  in  a  poroelain  cradble, 
andwcighcdi  IMgre.  ofc^rideof  aUrer  repreaent  GOgn. 
of  ehlorid*  cf  sodium,  or  each  grain  of  chloride  of  silver 
repneent  0.407  of  chloride  of  eodiuni.  The  (luantity  of 
eUoride  of  sodium  may  also  be  determined  by  pouring  into 
thfl  above  solution  a  portion  of  lest-Uquor  of  nitrate  of 
■ilver,  aa  deicribed  in  Hie  article  on  silver,  to  which  the 
readar  b  referred. 

M.  Tbe  (|uaniity  of  tulphnr  and  of  carhon  may  now  be 
estimated  in  various  ways  : — 

Ifi.  Tbe  insoluble  residue^  which  was  left  alW  harlng 
exhausted  tlio  powd«r  with  water,  is  ivd(;)ied,  and  Ihen 
introduced  into  a  lubo  provided  wilb  two  bulbi ;  a  stream  of 
dry  bydrcgen  ga«  should  tbcn  bo  juused  tlirouKh  it,  and 
when  tbe  stream  of  hydrogen  gu  is  in  full  activity,  tlie  bulb 
which  oODtains  the  mixture  is  heated  by  means  of  ait  argond 
spirit  lamp.    The  sulphur  volatiliic«  and  condenses  Id  Um 
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otber  bulb.  When  the  whole  of  tlie  sulphur  baa  votatilized, 
iIm  tube  IB  allowed  to  cool,  the  straim  of  bydrogca  gas  being 
kept  up  until  cold.  The  tube  miist  then  l>c  cut  with  m  file 
between  llie  two  bulbs,  and  the  bulb  containing  tbo  carbon 
is  weighed,  At^cr  deducting  the  weight  of  the  glas^,  th« 
difference  give^  the  proportion  of  sulphur. 

IG.  This  method,  however,  is  not  very  accurate  j  it  U 
better  aiid  simpler  to  take  20  grains  of  the  powder  to  be 
ftnaljwd,  prerionsty  reduced  into  very  fine  powder,  and  to 
mix  It  wtlh  its  own  weight  of  pure  carbonate  of  potash  or  of 
Boda,  an  equal  quaniitjr  of  nitniti;  of  potvli,  and  80  grains  of 
comiDon  salt.  The  whole  should  be  mtimatcl/  mixed  and 
belted  in  a  platinum  crucible  As  the  mMt  begins  to  bum. 
the  sulphur  i»  converted  into  sulphuric  acid,  which  combLnca 
with  tlie  potash.  AAer  combustion,  thi^  fused  mnsii,  which 
aliould  be  white,  is  dissolvcit  in  water,  acidiHod  bjr  bj'dro- 
chloric  a«id,  or  bv  nitric  acid,  which  deoompotfcs  the  cxcCM 
ut  carbonate  of  potasli,  and  also  the  nitrate  of  potash  pro- 
duced during  the  reaction  i  the  whole  is  fillorod,  and  tho 
•ulphuric  >cid  is  prcdjntatod  in  the  state  of  sulphate  of 
borjta  bj  means  of  a  solution  of  chloridu  of  1>arium,  or  of 
nitrut«  of  biuyfa.  The  sulphute  of  borjtta  nhould  then  be 
collected  on  a  filter,  wnnhcJ,  dried,  ignited,  and  weighed. 
1 17  grains  of  sulphate  of  baryta  repieseni  IG  of  sulphur,  or 
each  grain  of  iiulphale  of  baryta  reprcecnta  0.13747  of 
sulphur. 

17.  The  respective  quaotilies  of  Mltpctre  and  of  sulphur 
bring  now  known,  the  diflerencc  indicates  tbo  proportion  of 
the  carbon. 

18.  According  to  Pclouec,  the  sulphur  and  carbon  tanj  be 
Mpanted  in  the  following  manner  : — 

Id.  The  injoluble  portion  which   wan  IvR  olWr  havinf 
washed  the  saltpetre  off,  is  treated  hy  sulphite  ef  jiotaalv  I 
whieb  dissoWes    tbe    sulphur  and  become*  oonvertu)  into 
b/poflulphite  of  pMash,  leaving  all  tbe  carbon  in  an  Uuuluble 
Slate.    It  has  tbereforc  only  to  be  ooUected  on  a  countcrpoiaodj 
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Alter,  dried,  and  weighed.  Tli«  solulioD  of  hj-poenlphite  of 
poUsh  should  then  b«  treated  hy  bjdrocliloric  acid,  which 
prccipiUtfiS  alt  the  aulpbur  which  Iiail  been  (akm  up,  and 
which  amy  bo  likewise  coU«cted  oq  a  filter,  waslwid,  dried, 
and  weighed 

HAMBURGH  WHITE.— See  CarhomaU  af  Ltad. 


UARTSHOBNE  (SPIRITS  OF>— S«e  Aimonia. 


HEMATITE.— See  Irtm  OrtM. 


H  0  N  E  T. 

I.  Honc}-,  as  is  well  known,  is  a  aaoehariBS  wtwtaim ' 
produced  \iy  the    bcp,  of  a  Humi-xolid   r»nn!itenc«,  whil«, 
jrellow,  or  brown,  and  somettmes  of  an  uruumtic  ta*te ;  brown 
bone;  ban  Keiicrallj  an  acrid,  dUai(;reeable  flavour. 

a.  The  beat  way  of  purifdnp  honey  ia  the  foUowInfc  :  — 
DiMolve  ibo  lioncylo  bo  piiriQcd  in  its  own  weight  of  water, 
and  boil  the  whole  four  or  bix  timea,  wilboul  Bkiniming.  It 
should  then  be  ifmovcd  from  the  fire,  and  ai\«r  coollog,  It  it 
poured  upon  llacn  slnuncrs  pn?viousljr  covered  wltli  Hue  and 
well  wa«li(.-d  white  fland,  about  oni^  inch  thick.  The  Bolutloa 
of  lioney  which  lilturs  i)irough  has  then  the  colour  of  white 
wine,  the  sand  on  the  etrainers  is  rinsed  wilh  cold  water, 
and  tbo  liquor  is  flnaltjr  cvaporaU>d  to  the  coiuigteflc«  of 
syrup. 

<t.  Honoy  i*  Hnmi'tinici  adiiltcrnlcd  with  chalk,  but  mora 
often  wltb  flour,  or  with  sjrrup  of  ])olato-»n;;ar  (glucMo). 

4.  These  sophisdcatlona  are  etuily  detected  and  estimated 
Xnj  dissolTiDg  a  giren  weight  of  the  bone;  In  cold  water: 
tbo  chalk  or  other  iusoluble  eubslanceis  will  »ettle  at  the 
bottom,  antl  maj  be  rtiadily  separated  by  deeanlalioD  f  In  tkb 
way  the  cbalk  and  tlie  flour  will  e«llle,  the  chalk,  of  ooone. 
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falling  first.  U  t]i«  atl^tion  ol'  li^drocUloric  add  produces  an 
efferresMsicc  it  indicates  the  presence  of  clulk  i  if  xilutioa 
of  iodim-  imparls  a  bluo  colour,  it  U  owlug  ic  tbu  prcucnco  of 
ntATch  or  floar. 

5.  If  potalo^ugmr  is  prci«Dt  in  tlie  honey,  It  may  be  de- 
leclod  by  ilic  pructmca  which  hnvQ  been  described  in  tbe 
article  on  tuffar. 

6.  Honey  which  has  been  ke|>t  more  tfaan  a  year,  or  which 
has  beoomo  of  a  synipy  consi^toncc,  or  of  on  acidulous  or 
pang«iit  twf^p,  ohouM  her  rejccled.  It  is  witb  ike  vi«w  of 
ohiclding  this  dcteriomiion  that  flour  or  starch  is  otlva  mixed 
wtth  it  When  honoy  which  hu  boon  Bo[^sticitt«d  in  this 
moDiier  is  heated,  it  liquefies  at  Rnt,  but  oa  cooling  it  becomes 
solid  and  tough. 

HYDRAULIC  CEMENTS.— See  Umt. 


HYDKALTLIC  MORTARS.— See  £i«i*. 


HTDRIODATE  OF  POTASn.— Sc«  fodide  t^Fbtaaium. 


UYDROCUIX)UI(;  ACID. 

CHLORIIYURIC  ACID.    MURIATIC  AaDw    SFIRIT 
OP  SALT, 

1.  Hydrochlorie  oeid  is  a  combination  of  hydrogen  ond  of 
chlorine,  (lydrochloric  acid  is  a  gas,  produced  by  tlie  action 
of  sulphuric  acid  upon  common  salt,  wbieb  gas,  when  cob> 
densod  in  water,  coRStilntea  lite  liquid  hydrwliloric,  or 
muriatic  acid  of  eonimcroe. 

2.  ComnHtrcinl  bydrocliLoric  add  Es  ■  liquid  of  a  yellow 
ootour,  of  specific  gravity  1.10  or  M7,  of  a  pungent,  sullb- 
Mting  odour,  intensely  acid,  and  emitting  while  fiimps  in  the 
■ir,  especially  if  the  air  be  damp.  It  i«  completely  volntiliied 
by  heat.     Pore  hydrochloric  odd  is  pcrfoetly  colourless. 

3.  As  tbo  tpedftc  graTlty  of  hydroclilorie  acid  is  ofteo  arti- 


flciiiU^  incrosscd  bj  the  I'mudulcint  sdditiim  of  ccrtiiin  ealu,  tlur 
•]>L'cific ({nkvit/  i»  no  critcrioa  of  il*  genuinon<-«<  or  »tn:ngth, 
except  it  he  known  thul  the  acid  is  paro.  llic  prcMsoe 
«f  fixed  niilw,  liowevyr  niny  bo  Bummarily  lucr^rtaincd,  by 
•rapontting  to  iJryneKi,  n  ctrtoia  quantity  of  tlie  acid  imdi-r 
exnmiDatioD,  which  will  ti'nve  the  salt«  as  a  dry  rcsiiluum, 
the  relativo  iTroportion  of  whitb  may  at  once  be  awertaiiKd 
by  weighing. 

i.  The  proportion  of  real  acid  conlain«d  in  ■  given  Mmple 
may  be  correctly  eatimated  by  determining  the  satiu«ting 
power.  The  maDner  In  which  thia  can  be  aocompUfihcd  has 
beeo  deiatibed  in  the  iinirli>  on  acidimotry  ;  l)iat  in  to  My, 
bj  oting  a  lert-liquor  of  ammoniu,  or  of  carbonulL'  of  nida  of 
a  known  strength,  or  by  aMcrtaining  ibe  qunntily  of  carbonaie 
of  lime  which  may  ho  r«quircd  to  saturate  the  at-id.  'I'hia 
may  be  done  as  follows : — take  a  given  weight  of  the  acid  to 
be  examineil.  for  example^  100  gnUns,  pour  ihem  into  a  eomo- 
what  Largo  glaaa  beaker,  and  dilute  tbein  with  two  or  threo 
timea  ttidr  weight  of  wnter.  Take  now  a  lump  of  white 
narble,  more  tban  guflicienl  to  itaturale  tlie  add,  weigh  it 
■eeurately,  and  Immerse  it  into  the  diluted  acid  in  the  glaM- 
beaker.  An  cfferrcscenoo  imnediately  tekee  i>Iaoe,  and  the 
lumpof  lDlu-hll^  ^oiild  be  \<j(i  in  tli«  add  until  tli«  effervescence 
hMCcmpletcly  ceased  ;  iho  lumpof  marbiisia  tbei)  wttlidrawn, 
washed,  dried,  and  weighed  again  ;  the  diffurenoe  indicatea. 
of  course,  the  quantity  dissolved.  Now,  ainee  S7  grains  of 
pure  hydrochloric  acid  can  sutunite  £0  of  carbonate  of  Uaue, 
(niarble,)  it  n  dear,  that  if  the  100  grains  of  hydrochkirk 
acid  tcaU-d  have  dissolved,  for  examplf,  4.5  groina  of  carbonate 
of  lime,  the  acid  oonUioed  33.3  grains  jier  cent  of  real  acM, 
or  84  per  oent.  of  hydrochloric  avid  of  sp.  gr.  1 .20.  Such  ao 
add  ahouM  have  a  spcdAc  gravity  of  1.17. 

6.  When,  however,  the  add  is  known  to  be  pure,  which 
BUflw  Moerlaioed  ■•  described  fttrtlter  oo,  iu  oirvngih  may 
be  detemined  bj  Its  deiuity,  as  abown  Id  tiw  fullowiog  table 
by  Dr.  Ure,  which  wc  rq>roduce  Lere. — 
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6.  CmtunerclA]  liydroclilDric  add   i*  ocouionftUjr  nphis* 
li<-M(.-d,    M    wn    Hiiid,    but,    it  is    iuarc«Ti>r,    codilaminaied  | 
)(rn«rally  by  vnrioini  »uWtancrs  Iho  presence  ol'  wliiob  il  a  , 
tumetiiiKv  itnportnnl  to  know  bow  to  detect.     For  exaiuple, 
it  ordiiiarilj  contaio^  bII  the  satis  which  existed  in  tli«  watr-r  ' 
which  h&s  been  «mplo/ed  for  condenaing  tlie  goi,  and  Uke* 
wise  AulphurouB  and  aiOpliuric  iveiiiit,  niurc  or  Uuu  ;  ]teivlUo-j 
ri<l«  of  iron  ;  someliines  aUo,  a  Ulll«  amniQiiti,  or  arsenic  J 
Hdds,  nitric  acid,  and  Mine  free  chtorine. 

7.  TliL-  pn^viicKJ  of  *ulj>hurou»  acid  i»  doe  to  the  actioo  ofjj 
tlie  uulpburic  acid  u])on  tbo  organic  matter  contuiUMi  in  the 
cunuitoii  Hott  rmplojtMl  in  the  miuiufnclurc  of  hjdrocMoric 
n<-id,  t>iit  it  in  man  espedally  on  the  Continent  that   thia 
contamination  is  m«t  with  ;  for  common  aall  being  ihera 
subject  to  a  fiscal  tax,  fVom  which  (hat  salt  oaiy  is  exempted 
which  is  emplojred  for  nianiir:icturing  purposee,  the  goT-cm- 
motit  rc<iuire  that  sucli  mIi  sliould  be  mixed  with  tar  or  oool 
ibu4.     In  Great  Britain  sulphurous  acid  is  found  in  hydro- 
chloric acid  wlien  it  has  been  manufactured  Cram  tlie  nit 
which  comes  IVom  the  cod  flslieriea.     Sulpburou*  acid,  bow'' 
ever,  may  also  proceed   from  the  btmuljilmte  of  w>da  which  is, 
produced  by  the  action  of  the  snlptiuric  acid  upon  ihn  salt, 
and  which,  bein^  dccoinpoaod  by  the  beat  to  which  the 
is  itubmittcd,  etipecialty  towards  the  ifnd,   in  tnin»fonn«4'' 
into  neutral  onlpbatc  of  todn,  sulpbnrou*  add,  oxygen,  am 
iinliydrouB  sulphuric  acid. 

8.  However  this  may  be,  the  prew-'noe  of  tulphuroui 
i"  easily  dctrctvd,  by  diluting  n  .'Uiiall  portion  of  the  hydro- 
chloric arid  with  waliv,  and  adding  an  rxe»u  of  chloride  of 
barium,  in  order  to  precipitate  the  aulpliuric  acid  which  may 
rxiHi  in  tbe  acid  ;  IhU  precipitate  is  separated  by  jiltering, 
nitric  acid  is  added  to  the  filtnitf,  and  the  wliolo  is  t 
boiled.  The  xulphurous  add  whidi  may  be  present  in 
liquor,  being  thus  oxydizcd  by  tlie  nitric  add,  U  there' 
transformed  into  sulphuric  add,  which,  combiuing  with 
pxccas  of  cldoride  of  barium  in  the  lirjnor,  produce*  again  a 
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whito  prccipitale  of  sulpbaM  of  barjru,  which  mny  be 
wpnrntpil  by  filtering,  anil  from  which,  aficr  wwhing,  drj-iog, 
aud  ignition,  (he  quantity  of  sulphurous  acid  may  be  esti- 
mated ;  1 17  of  sulphato  of  baryta  rapreseot  32  of  eutphtirouB 
acid.  If  tbo  proi>onion  of  sulphurxius  add  is  oonuderabli?, 
it  may  be  detected  by  iU  odour,  (tb&t  of  burning  sulphur.) 

9.  Thi«f  pmctm;  of  ntlphurotu  acid  in  hydrochloric  neii 
may  also  be  dct«ot«l  by  means  of  a  solution  of  permanganate 
of  potash.  For  the  preparation  of  permanganate  of  potasb.  see 
the  article  on  A'ilrt.  The  process  ia  as  follows  ; — The  acid  In 
<lBcslion  is  first  diluted  with  water,  and  a  few  Anp^  of  the 
eolution  of  pennaiiganate  of  potash  are  poured  into  it.  if  tliv 
gr^en  colour  of  the  permanj^annte  is  cooiplolely  destroyed 
eulphuruus  acid  U  prvunt,  for  otherwise  the  solution  would 

ui&c,  for  a  ccrtitin  length  of  time,  a  red  or  pink  tioee. 

JO.  The  preience  of  mlphurout  add  may  also  be  detected 
by  pajuing  a  curn-ot  of  3ul|>huretted  hydrogen  through  the 
hydrDcldoric  acid,  for  in  tliat  cade  a  milky  white  precipitate 
of  fulphur  is  produood.  If  the  pnrci[)itat«  so  produced  ia 
yellow,  arttnioHt  or  eL»e  seUnir.  iwid  may  be  snspected. 

11.  But,  according  lo  Messrs.  Fordos  and  Gclia,  tin- 
'nudteri  tracea  of  mlphtirou*  acid  in  hydrochloric  acid  may 
be  delected  a*  foUowa: — Diuolve  a  Utile  sine  in  tlie  acid 
under  examination,  and  pau  tbe  hydrogen  gas  whidi  ii 
evolred  through  n  mlution  of  sutacetate  of  lead  ;  or,  better 
Btill,  through  ono  of  oxydo  of  load  in  caustic  potaah  ;  a  black 
preajHtate  of  nlpburet  of  lead  will  then  be  pnxluccl. 

12.  The  pnaeoee  of  pcrcAloHdr  of  iron  i*  cojrily  d<rtecl«d 
by  supersaturating  the  hydrochloric  acid  under  examination 
with  anamonia,  which  will  predinlate  the  pcroxyde  of  iron 
in  the  shape  of  flakes  of  a  reddiith- brown  collar,  niber 
immedjalely,  or,  if  in  trifling  qiianlity,  after  a  little  time. 

13.  If^  however,  only  traces  of  iron  are  pre«cnt,  it  is  belter 
to  lupenalunte  the  acid  with  ammonia,  u  jnst  nid,  and 
then  to  odd  hydroenlpharet  of  amnMMiia,  wlilch  will  precipi- 
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laie  tbe  irou  in  tli«  ilatc  of  block  stilpliurcl.  The  ; 
tnilour  of  tlic  <:onuncrciftl  odd  ia  geuemllj,  though  not 
aivf^ys,  due  la  the  presence  of  iron,  but  it  ta^y  be  also 
(|iniv«(l  from  oontaminKtiMi  with  i>rptnic  malter,  for  examplev 
rrom  the  lute  with  which  llto  carbojA  eonlaictiDg  it  are 
elotetl,  ud  portions  of  which  BcdHeninttj-  Dill  lulu  it.  The 
prOMnee  of  orgnnic  tnattcr  ts  readily  dotMtcal,  by  evaiMruling 
n  ftmr  drops  of  the  acid  tc  dryncsa,  a  carbonaocoiu  rciiduutii 
will  then  hi!  left. 

H.  The  preaunce  of  aneoioua  acid  is  detected  by  Marah'a 
ai^taraiuii. 

"  Marth't  .Ipimraha. — lliis  in.itruracnt  i^  groan4«d  upon 
tliL'  prapiM'ty  whidi  nascent  hydrogen  has  of  comlHning  with 
(imcnic,  with  which  it  forms  nrsctiiurHti-d  hydrogen,  from 
which  arsenic  can  be  separated,  u,  will  be  described. 

'i'hc  apparatus  wi?  have  r<-prvHi-ntcd  ht^re,  is  ■  modificBliOD 
111'  M.  Mnrsli'a  original  oppnratui^,  whtreby  aevrrnl  wurcea  of 
error  and  inconTCDienoo  are  avoided,  whilst,  at  tho  sninc 
lime,  it  is  rendered  much  cheaper,  since  it  may  at  once  be 
mad<^  with  the  bottles  and  tubes  which  are  always  to  be  found 
in  the  laboratory. 
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A  ii  a  bottle  into  which  the  ociil  wltition  to  be  examinH 
'  wenic  ia  put  togittlKT  willi  pici7n<  of  pure  udc. 
It    is  a  glAM    funnel  piuning    thratigh  tlie  cork  C,  kihI 
JuDging  iu  tli«  lit|ui<l  to  be  examined. 

0  is  a  codt  pcrforalpd  with  two  bwlc«  for  tlic  iatrodur- 
of  llie  glut  funucl  B,  and  the  tube  1>. 

D  is  «  glaM  tube  bcvcllfd  M  tlic  end  E,  and  to  which 
ft  bulb  F.  has  becrn  blown,  in  order  that  any  water  which  may 
liATe  eacapcd  with  tlie  giw  being  eoodeuaed  may  readily  fall 
i-lMkck  into  Ihi-  flask  or  bottle  A. 
E,  b>;ri>il(.ii  end  of  the  tube  D. 

P,  bulb  blown  in  di«   tube    D,  and   into   wliieb    ilir 
datun  of  the  gaa  la  eondenaed. 

>,  larger  tube  filled  loowly  with  aabcetiu  or  cotton,  in 
'to  sift  thegai  as  it  paaiea  through,  thus  prerenting  aitf 
pparticte*  of  nnc  or  other  metals  from  bdng  carried  Ikrtlier 
the  KU. 

11,  tab*  of  hard  glans  inserted  in  the  larger  ttibo  G,  aiMt 
^through  which  the  gw  ultimately  paesce,  it  is  drawn  into  a 
|>oint  at  K,  for  the  purpose  of  inflaming  the  gaa  there. 

1  ii  a  ^oet  of  copper  through  which  tlie  tube  H  passes, 
and  tlw  otgecl  of  which  is — 

Firat.    To  support  the  tube,  as  it  might  bcrnl  by  being 

with  the  spirit-Ioinp  J, 
Secondly.     To  reflMt  the  heal  of  the  lamp  on  that  jiort 
sf  ibe  lube. 
Thirilly.     To  keep  the   portion  of  Iho  tube  before  and 
ter  iu  entrniioo  in  the  copper  «li«et,  shdlered  front  the 
[heat,  and  therefore  cool 
J,  spirit-lamp. 
K  is  the  end  of  the  tube  11  drawn  to  a  point. 

The  apparatus  being  ttitis  disposed,  aiul  ooatai&iDg  tlin 
I  of  pura  sine  in  bollle  A,  some  water  should  be  pourei) 
in  Hfiiient  quantity  to  stop  the  cod  of  tkv  glasa  fuaocl  B, 
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nml  thm  tbr  hrdrtx-htoric  r»ciil  under  eXMi^ation  Is  tn^ 
iroducc<l.  ilfdrogrn  i»  goAcrat*^  which  Is  allowed  to 
«aciipc  for  some  timt^  so  that  the  wliol«  nppontuii  in  filled 
with  it.  It  majtlten  be  inllaiDcd  >t  the  ««<l,  and  ■  piece 
of  glass,  or  cliuM,  or  mien,  being  introdiicrd  into  lh«  S»mt 
M  the  end  K,  will  show  whether  the  >in>c  fmjAoytd  is  pare 
u,  if  BO)  the  piece  of  glass,  or  chiiM,  or  mica,  will  rcnutn 
•potieea. 

Aa  the  zinc  employed  for  the  apparatos  miiBt  of  ooarM 
^ooBttun  no  arsenic,  the  followiiig  method  of  purifjiiig  it  for 
I  purpOM  has  booo  proposed  by  M.  Micbelet : — 
Mflt  some  commercial  tine,  and  when  vrnr  liot  poar  it 
out  into  a  (toep  p«il  of  water.  Gather  the  linv  thus  grann- 
itod,  and  if  not  in  suflktcoUy  small  pi«ocs,  brook  the  laigcr 
'  hjts  in  a  mortar,  and  placo  them  in  altcmate  \ayfn  with  one 
quarter  of  their  wdght  of  saltpetre  into  a  Ilctvian  rnicihlc 
■.taking  care  to  begin  with  a  layer  of  saltpetre  and  terminate 
rith  *  layer  of  sine.  Heat  now  tlio  crucible,  aii<l  when  the 
lion  and  fusion  will  hare  taken  place,  romore  the 
[«Oori«  and  mn  the  zinc  in  an  ingot  mould  j  it  will  be  found 
*.to  bo  perfectly  pure. 

CoMtitM, — It  ia  n«iccflnry  to  wait  some  little  time  before 
inSaroiog  the  gas  at  K,  in  order  that  the  apparatus  may 
contun  nothing  but  hydrogen,  as  if  ntmotpbenc  air  wa»  still 
in  it  an  explosion  might  take  place,  whicli  would  break  tho 
apparatus. 

Haring  thus  ascertained  that  the  cine  and  material* 
employed  are  pure,  the  liydrochlorie  acid  being  first  diluted, 
M  that  ii  be  only  moderately  acid,  is  to  be  iutrodu«ed  into 
the  boUle  A,  by  racaui  of  the  funiwil  B. 

The  gas  eAcui'iii;;  at  K  may  now  be  inflamed,  which,  if 
nothing  but  pure  hydrogen  hi  escaping,  will  hum  with  the 
ordinary  blue  (lame  peculiar  to  that  gas ;  but  if  orvcnic  be 
pnteni,  the  flame  will  be  whitish. 
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a  piece  i>f  gUsei  chin*,  or  mica,  being  held  in  Ibe 
flame,  remaing  apolletu,  it  is  a  sign  lliat  ootbing  but  hydrog^D 
I  U  escaping  ;  but  if,  ou  ibv  conlvuy,  liie  piece  of  glxss,  or 
china,  or  mica,  b<:ing  tbu9  Iield  in  tbo  fluiiie,  a  deposit  i^ 
fbnuei]  thenxui,  of  a  white  or  brown  colour,  it  ia  either 
.  tnel«Ui«  arMiiic,  or  arsenious  add,  or  oxyde  of  antimony  i 
thus  proriiig  tbat  the  Mid  under  cxamiaatiou  cotiinini> 
useuic. 

To  identify  araenic,  the  npiril-latnp  J  ia  to  be  liglitvd  : 
I  giu,  in  pojMtn^  through  llid  tulx;  thu!!  rxpoAid 
will  bv  dccompoM^d,    anil  llii;   result   will   bf- 
that  the  meta]  of  the  aricniurctt«(l  hydrogun  will  be  thr rpby 
'  reduced. 

If  the  HK-tal  rcducc<l  by  the  heat  i*  deposited  in  the  tube, 
'»t  a  certwD  distance  beyond  the  point  at  which  ihi-  tub<!  in 
[  licated,  and  if  beat  bdng  applied  again  to  that  part  wln'r*- 
tlic  deposit  hfts  taken  place,  this  deposit,  by  being  heatt'd 
again  volatilii«H  and  gue«  beyond  the  place  tliux  heati-d,  t<> 
^he  deposited  at  another  portion  of  the  tube,  and  so  on,  then 
I  Ibe  eompoaod  contains  artenic 

This  being  aacertained,  tbat  part  of  the  tube  K  drawn 
pinto  ft  point  may  be  broken,  and  Ihc  diseDgagement  of  jjn- 
'nay  be  left  to  lake  place,  until  tlio  wbole  of  the  ar«enk- 
will  have  escaped  in  the  shape  of  arseniurettcd  gas. 


CanffM.  —  When  the  compound  contuns  arsenic,  ili<^ 
disengagement  of  tlie  arseniurettcd  hydrogttn  prodnocd 
DBst  never  be  s:iiffcred  lo  take  place  in  the  ap|«rtn>eni, 
•  Int  in  llie  flue  of  the  chimney,  and  great  care  is  to  Ih- 
lIlkeD  not  lo  breathe  any  portion  of  it,  as  il  is  an  excoed- 
'  iogly  deleterious  gas.  Geldin,  a  German  chemist  of  ^e|>u^<, 
[died  ftvm  having  inbalcd  a  small  portion  of  il.  He  wan 
fsiperiadnling  upon  this  gas,  oimI,  Euii|>octing  thai  tbi' 
'  apptLratuN  ftaa  leaking,  lie  ajiplied  his  nose  lo  discon-r 
iWliere    the  escape   was,    wheti  in  ibe  course   of  an    hour 
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li«  tna  Mixed  witli  vioknt  romiling.  sliiroring,  cxowim* 
debility,  and  Iwt  difO,  though  the  quantity  lie  broithcd  »tut 
hare  keeo  exceedingly  smaU. 

|J>.  If  nitrie  acid  Im  pTGSenl,  it  may  be  detected  by  adding 
gold  leaf,  which  fu  thai  case  will  be  dissolved, 

16.  Nitrie  aciii  may  aUo  be  detected  by  protosulphale  of 
iron,  in  ilie  fotlowing  manner : — To  the  acid  under  examina- 
tion, add  one-fourth  of  concentrated  sulphuric  acid,  and  lite 
whole  haring  become  cold,  drop  into  the  liquid  acryRlal  of 
pruto«ulp1iatc  of  iron  :  if  nitric  acid  be  prcaont,  that  portion  of 
litpiid  immediately  in  contact  with  the  crystal  of  the  salt  of 
iron  will  assume  a  browDish-black  colour. 

17.  AUric  aeid  may  aUo  be  detected  in  hydrocliloric  acid 
by  acrapiug  a  quitl-p<-ji,  pouring  a  few  drop*  of  the  acid 
upon  tlie  acra])iiig!i,  and  boiling  tho  whole  ;  the  quill  wn4i- 
inga  will  then  bi-comr  yellow, 

18.  The  pixwcnn'of  fn^vcA/orfor  in  hydrochloric  acid  may 
bo  detected  by  adding  thereto  a  few  drops  of  aolution  of 
salphate  of  indigo,  whivb  will  then  bo  decolorized.  Fn» 
chlorine  bad  hexidev  a  cbaracicriBtic  odour. 

IE).  When  hydrocliloric  add  contMus  sulphoroufi  aeid,  tlic 
latter  may  bo  removed  by  adding  a  small  quantity  oT  peroxydc 
of  nungancM  in  very  fine  powder,  and  agitating  the  wholo ; 
a  certain  quantity  of  chlorine  is  ifius  evolved,  which  traaa- 
forms  tlie  sulphuroiu  into  sulphuric  acid,  thus  : — 

==  Be,  +  U  CL 

By  cMvrul  distillation  the  hydrochloric  acid  pasws  over, 
l<iaviiig  ihe  nilphuric  add  in  the  retort.  IT  the  email  quantity 
of  chlorine  contained  In  the  acid  should  prove  object)onal>le> 
it  maybe  rcaiovcd  by  moderately  heatiug  the  add,  or  by 
putting  aKidc  IIk  fir<t  portions  which  come  over  tn  distil* 
ling,  as  long  as  the  solution  of  sulphate  of  indigo  is  decolor- 
tied. 


I 


INDIGO. 


»t 


20.  Tkc  ptrehioridf.  cf  i>on  maj  bu  eliminklMl  bj  rcdixttU 
IJatJoD,  it  will  rouuiu  in  the  retort. 

21.  If  artfntoiM  or  ancittc  iu:i<U  be  present,  thej' mnj  (>« 
remon.Ml  bj'  rvdixlilling  tlit-  ncid  with  a  mrikU  qiinntily  uf 
nalpliurwt  of  barium  ;  tbree  or  four  thou#UDilth»  of  thi-  lallvr 
aubatanco  urn  {cmicniUy  iiufficii:nt  to  convert  ibu  nnicniou* 
or  oraonic  odd*  into  sulpburvt  uf  ftrttinic,  which  rvmitinK  in 
the  retort  ;  nnd  thia  addition  tovj  be  mii'li^  imiacdintcly  nftT 
that  of  the  poroxyde  of  nuuignacM-,  ns  uUivo  (Ir«fribctl. 

22.  At»tH»t  and  ar»tnum»  acida  maj  also  be  compleiely 
bjT  digesting  tb«  bjdroctiloric  acid  upon  cop|)er 

.  decMliag,  and  then  distilling  iIm  acid. 


HYDBOCIfLORATE  OK   AMMONIA. 
See  Sal  Ammoniac. 


HYPOCnLORITE  OP  LIME.— See  VMorid*  of  Limt. 
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a  bliii^  «olotiring  lontti-r,  wbi<^h  can  be  ex- 
ercrol  IrupiciJ  plants,  but  n«arljr  all  ibe  indigi' 
oonmorM  b  the  prodtMit  of  the  ruriou*  *pecicii  of  indi- 
wfera.     'Y^tfir*  nrc  variuuH  niodim  of  rxlraeting  luill^  from 
[the  pUiil,  n>i<l  mmiufuiRlurLTii  difli-r  in  tlirir  opinion  Ha  to 
|irrhich  i»  \ius  hvrX  prooen  of  obtaining  it. 

2.  Indigu  abould  be  in  lumpi  of  a  tin«  de«p  purple  colour, 

aiming  a  copp<vy  bue  when   rubbed    with  a  liard   and 

iied  body,  Kuch  a*  the  nail  for  example,  and  ita  fracturt- 

ould   Iw  botnogaiMwu*,  compact,    flnc>gratDcd,   and   of  n 

colour.     A  dingjr,  dark,  or  brownUb  tiiigw  \>  a  ti|{ti 
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if  adulteration  or  or  bod  (juality.     The  tumpa  (bouM  be 
inodorous  aod  light  j  if  li^avy,  earthy  tmptiritiu  are  preMnt 

8.  Crood  tadl){0  ahould  leave  only  u  floe  Mreak  wli«n 
rubbed  upon  a  pi«ce  of  irhite  paper,  thb  being  one  of  the 
Ifttlii  of  (be  bftit  qitalily,  calMfine  */u*-  Tlie  other  <)ualitiea 
an  known  an  ordinartf  lilur,  JtHt  purjiU,  purptt  and  viotrt, 
dnil  bluf,  inffrior  purple  and  rioJeC,  ttrang  copper,  and 
urdinari/  copper. 

A.  Iti«id<-ji  ihe«i>  various  shadm  or  diffor«RC««  to  Ibo 
rolour,  the  Tslur  of  indigo  may  al»o  bo  dpdiiocd  in  vaHoas 
way*  :  thu«,  if  indigo  \»  too  hard  or  brittle,  the  ehiwix  will 
contain  n  Urge  proportion  of  Muall  tnts  or  powder ;  if  the 
lamps  exhibit  crcTicos,  or  if  tho  outer  surface  is  bladLith,  or 
grecoisb  ;  if,  ou  breiakiiig  a  lump,  bluek  itpots  ar«  seen  here 
and  tli«re  :  or  if  it  looks  bliatered,  and  has  littl«  caritiw. 
.  gwwrtlly  whil«  internally,  which  is  probably  due  to  mouldi- 

«M  i  or  if  the  lumps  appear  to  consist  of  strata  of  varicos 
fihadon  of  colour,  or  bo  full  of  while  spots,  all  thcM  an  im- 
perfectiona  itr  dvfirclii  which  affect  the  value  of  the  drug  in  a 
Kcriouii  manuM-.  Indigo  frequently  contains  saiul,  the  pre- 
wncf!  of  which  may  generally  be  detected  by  bruiking  a 
lump,  and  looking  at  t)i«  fracture  whilst  liohliug  it  horiion- 
tally  between  the  eye  and  ili«  light,  In  which  case,  anutll 
shining  points  may  be  obserrect,  whleh  are  the  particles  of 
sand.  In  general,  when  indigo  u  in  hard,  dry  lumps  of  » 
[dark  colour,  it  is  considered  of  baxl  or  of  itifixior  quality. 
Tndjgo  in  dual,  or  in  imuU  hits,  b  oAen  adulterated  with 
HUid,  pulrcnKcd  slate,  and  other  eartJiy  suhstonoe*. 
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wmtATKW  or  THR  valuk  or  ixdioo. 


5,    TkrJIrtt  ttep  Is  to  dolermiao  the  quantity  of  nMtature 

"OOOtained  in  the  sanpla.     'I'his  i«  done  by  weighing  off  a, 

Mrtain  quantity  of  the  indigo  und«r  exntnination,  ('iOO  grsins 

for  example),  and  exposing  it  (in  a  stcam-bsth)  to  a  tempera- 
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turc  of  212'  Fnlir.,  until  il  no  longer  diinini«lii>s  in  weight, 
the  loM  iiJiouM  not  l>c  tacin^.  tbnn  from  three  to  six  per  ctnt. 

6.  TA*  tecontt  «prration  is  to  dclcrniinc  the  quantity  of 
flxMl  iDorganic  mntlcr  ;  this  is  done  by  incinerating  •  (;ivini 
weight  of  llio  indigo,  (20  grains  for  example,)  in  m  .ininll 
platiniun  crucible  or  cap«iilc.  During  tliia  procMs  tbv  iiuti(t«i 
If  of  g«>od  quality,  fuses  and  emits  nimoe  of  a  One  puq>li- 
eelour.  The  quantity  of  uheH  leO  iti  in  %fi\^rt\  from  xix  to 
•ereo  per  cent.,  but  the  geouioe  indigo  of  Senegal  Imvex 
•owetimea  aa  much  as  twolre  per  c«0E.  of  aah<». 

7.  The  third  operation  i*  performed  ao  follows  : — In- 
troduce into  H  gloss  bottle,  having  a  targu  mouth  anil  provided 
with  a  %\ta*  stopper— 


Indigos  dried  at  SIS' Fnhr.  10.0  grain*. 

Cl7«taUii«d  protoBiilphate  of  iron 

((r««  from  ooppvr)    .        .  3fl.O       „ 

Causiio  potash         ....        3±0       „ 
Wat«r UifiWJ3       „ 


B,  The  aize  of  the  bottle  >liaulil  be  such  that  the  above 
mixture  will  fill  it  coiupliitvljr,  no  air  or  empty  space  &liou]d 
be  left,  for  uiliervriae  the  experiment  may  Call. 

9.  The  above  mixture  should  be  well  stirred,  and  after 
leaving  il  at  rest  fur  a  quarter  of  an  hour,  tltc  oporalur 
iJuogen  into  it  60  gnuus  of  spiin-vool,  leaving  tlicm  iounerw-il 
tlMirvin  for  about  fire  or  t<.-n  minute^  according  to  tlie  depth 
flf  colour  which  he  may  winh  to  obtain. 

10.  The  same  prDoeaa  la  repeated  with  indigii  which  i» 
known  to  be  of  good  quality  or  with  indixolinr,  and  tlic 
dilTcnincv  of  colour  iiidioatc*,  of  courae  couparalivdy,  the 
value  of  the  sample  exiterimeBied  upou. 

1 1 .  Thia  mode  of  calitnoting  the  ralue  of  indigo,  however, 
'•bows  only  whetl>cr  tlui  drug  la  eapahW  of  producing  a  ftiw 

colour  or  not,  but  it   ilum   nut    indicate  aatiafoctoirily  tli« 
quantity  of  avaiUblu  indigo  which  it  ooniaiWi  vr  in  oUwr 
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words,  tbo  «xt«nt  of  iu  tinctorial  power.  It  is  tUereforo 
bett«r  tu  leave  the  wool  inimL-raLil  into  the  liquor  fur  about 
tea  houro,  nod  tu  n-jitiuiv  it  b^  a  fnuh  (lunnlitjr  until  tbe 
eulouring  mutti^r  i.i  esliAu«lL'iJ,  tliv  ln^t  intligo  vriti,  of  courae, 
dye  the  roost  stulT,  nml  gif  i'  ihn  liigltcr  or  deeper  cAoar. 

12.  M.  //aatou  Lal/illardierr  dctoJTuini-d  llw  RomincrGiKl 
Tftlmj  of  indigo  by  mctans  of  itn  instrument  lo  wliicli  lie  gftvc 
tbe  Dfune  of  Golorjincior,  and  wliicb  cunaial*  of  two  p«ffectly 
nytindrical  t;laM  tutMx,  doMid  nt  oncnndof  iibout  Imlf  an  incli 
bore,  and  ubuut  thirtncu  or  fourteen  iitchi.-3>  long.  TIicms  two 
tuln^ii  muHt  be  mudc  of  tbe  same  glius  a"d  of  Iho  tuae  dianuiter 
Olid  tbiclLncMt.  At  nlwiit  tli«  )tb  part  of  their  lengtb  from 
tbo  clo»ud  end,  tbey  ure  divided  into  two  port*  of  equal 
capad^,  tbe  eecoiid  holf  being  grndunted  intci  100  diTitiooa. 
Tlieco  two  tube«  arc  then  pinceil  into  n  tiinull  woodco  box 
through  two  eontigiioun  o}H-iiiiigi«  nt  the  upper  part  of  the 
bos,  and  immediately  hnliind  wbieb  tube*,  two  Mjuare  liolcs 
or  alits,  corratponiltng  to  the  diameter  of  tlie  tubes,  an:  cut, 
whibt  the  other  Kud  of  the  box,  foctnK  tbu  luLi-s,  hiw  nn  eye- 
bole^  ao  that  by  holding  tbe  box  before  tbe  liKht,  and  looking 
al  tbo  tnbea  through  the  eye-bole,  ilie  dififerencM  of  hoc  of 
the  Golouretl  liiguor  put  Into  tli«  lubes  ouiy  be  easily  appreci- 
ated.    The  tniiidv  of  the  box  should  be  bUekeucd. 

I.t.  ilodiu  vperattdi.  Take  a  aaiuple  of  «adi  parcel  of 
indigo  to  be  examined,  reduce  tbe  sauples  separately  in  6iie 
powdnr,  by  trituration  and  sifting  ;  weigh  off  20  gmius  of 
eaeh,  and  introducii  that  quantity  (oamely,  20  grains)  into  n 
■mall  malroM  perfectly  clean  and  dry,  pour  upon  it  400 
grain*  of  ooneetilratcd  Milphuric  acid  of  sp.  gr.  1.845,  and 
leave  the  whole  exposed  to  a  gentle  hrjit  of  about  lOOor  1 10" 
Kalir.  for  alxiut  onn  bour,  aliaking  the  innlraa*  from  ttne  lo 
titius  in  ordeT  t»  promote  the  ndutton.  When  the  indigo  lias 
diMolved,  and  the  liquor  has  beeonie  cold,  tlie  whol«  la 
emptied  into  a  Urne  claM  bottle  caiwble  of  holding  four  pints 
of  liquor,  stirring'  (lie  whole  well  with  a  glau  ro<],  Ihn  tnat- 
traM  should  be  weJl  rinccd  with  water  which  is  Ic  be  poured 
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into  the  bottle,  ind  more  water  i*  odiki]  until  Ibe  bolUd.lftj 
Mtnptvtely  HDmI  itp.     'Vukv.  now   10,(XK)  gruiDs-tueoiiure  of' 
l*llda  liiiuor  iind  pour  tlicm  into  another  iMttlf,  or  gliLia  beuker, 
which  sitouli]  bo  k(t  at  rcxt  tor  a  few  hours  to  tliat  the  lir|uor 
ttMjr  tmitU:  n-cU.     The  rest  of  tbc  liquor  not  being  tued  inaj 
be  thrown  away. 

H.  If  Mveml  i3RipI(!s  of  indigo  havo  to  bo  tnttrtl,  the 
operntion  just  described  must  bo  repeated  on  20  grairw  of 
oacb,  so  that  thej  may  all  be  examined  at  the  same  tiiue  and 
in  the  ntM  manner. 

15.  llie  soIoHon  having  settled,  a  portion  of  it  is  poured 
into  (lie  colorimiHcr  tubei)  up  to  0*,  they  are  ibcn  introduced 
into  tho  UoW  in  the  box,  and  tlicir  tint  i*  ucatniiied  by  look* 
ing  ut  them  through  tho  cyc-hok  oppoaitc  ;  if  a  ditTercooo  io ' 
Ibe  dfiptli  of  t)ie  cotoar  h  obamed,  water  i«  added  to  that 
wliich  lias  the  deeper  colour  of  tho  two ;  tht-  api'rture  of  tbo 
tubeboing  well  closed  with  th«flngcr,  the  litiuid  is  well  ihakvn 
and  lite  tube  l»  re-introduced  back  into  its  holo,  water  being 
again  aiMed,  if  need  be,  until  the  colour  in  the  two  lubea  has 
acquired  ili«  same  shade.  By  looking  at  the  dirisiona  on  ilie 
mIm  to  wliieh  water  has  been  added,  the  operator  knows  at 
at  once  the  dilFL-reitee  or  relatire  colouring  power  of  the  two 
fliaiple*  examined,  for  it  Is  evident  that  that  indigo  is  tlio 
riebcr  or  of  more  talue  which  baa  roqiiinMi  a  greater  quantity 
of  wntiT  to  be  brought  to  tho  same  pitch  or  inteoiily  of  colour 
a*  thf  other. 

16.  the  value  of  indigo  may  also  be  ItBttod  in  the  following 
mannc-r  :— 

17.  Take  a  portion  of  the  indigo  to  be  exanuDcd,  ndmw  it 
to  powder  and  wei);h  oK  u  certaiu  quantity  of  it.  Tiik«  bIso 
twice  tlu:  wriglit  of  the  iodigu  of  cjuick  llnte  obtained  by 
calcining  oyster  rihells  or  white  marble  i  and  Ibreaeh  20  grain* 
of  indigo  weiglM^d  olT,  take  10,000  graloa-BUAaan  of  water  ; 
with  p«rt  of  tbiit  water  >Inke  tl>e  lime,  and  with  another  por- 
tion of  it  grind  the  indigo  into  impalpable  powder  with  a 
mnller  on  a  slab.      The  hydrate  of  time  (slaked  lime)  ia  tbOB 
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mixMl  with  tli«  indigo^  tDd  tho  mixturo  !•  gnaod  agwD  iritfi 
the  niulli^r  u  per(i!«tljr  m  poMibk.  Tho  tritantod  ntus  u 
tlwii  introduced  into  ■  lurfire  Sn»k  cspftbic  of  holding  (b6 
wholf^  taking  core,  of  coune,  nut  to  ipiU  or  wastn  anything, 
the  aUb  and  the  mutler  &re  wuhvd  with  aomc  of  tlic  measured 
water  which  U  nUo  iM>iinHi  into  tb>-  fliuk,  and  it  is  then  SUed 
lip  with  th<;  rcnaiindcr  of  thu  wuttr. 

IS,  If  the  mmc  fliuk  I*  nlwayx  n»cd  and  its  capacity  is 
known,  tbn  operator  m&y,  of  counc,  dispcoM  with  meaaonog 
the  water. 

19.  Tbfi  flank  coiilniuinK  the  mislnro  sbonld  be  exposed 
for  sovpral  houn  at  a  tcmjicTature  of  from  176°  lo  194*FaUr. 
by  keeping  it  pliin]|;ed  in  a  water-bath  hotted  to  tliat  potot. 
In  consequence  iif  this  treatment  the  linic  combinn  with  the 
bruwu  of  iniligo,  and  llio  colouring  matter  i«  Mt  fVee.  A 
Utile  protosulphat"  of  iron  (1'r*e  from  copper),  finelj  pul- 
Torixcii,  muHt  b«  dissotvod  in  the  li(|t)or.  Tli«  qtianlily  of 
protoMilphatu  of  iron  should  be  about  iwo-tliinbi  of  the  lime 
omploytMl.  As  won  as  this  is  done^  the  flask  uuxt  bo  doaed 
and  well  stirred,  and  it  is  again  placed  in  the  water  bath,  and 
atloweil  ((rndiutUy  to  oool  there,  Tlie  raixtaro  gradually 
bec'ime*  grvun  {  wli«n  it  bad  cooled,  the  clear  litiuor  should 
be  »iphonrd  out  from  the  sediment  into  a  jinxhintcd  vessel, 
up  to  a  certain  point.  The  colouring  nintl<rr  bw4>nH-«  oxydix«d 
by  the  air,  and  in  order  to  promote  thiit  oxydiation,  and  to 
ke«p  the  limv  and  otlier  foreign  txulies  in  Holntion,  a  little 
hydrooblorio  acid  duiuld  l>e  added  to  tlie  decanted  liquor. 
When  it  liiw  cliiireil  it  in  poured  on  it  weighed  filler,  and  the 
precipitate  thus  separated,  and  which  is  pure  indigo,  being 
washed  and  driod  at  212'  Pabr.  is  tlien  weighed. 

2*).  Suppose,  for  exain[>lp,  that  the  qiiantity  of  indigo 
operated  upon  is  1(K>  grains,  which  will  have  required  500 
divisMMiB  (AO.OOO  grains-iacasurc)  of  water,  and  that  200  di- 
visions ('/O.OOO  grains-iDcasare)  luring  ultimately  l>««n  left 
III  oxydiie,  liare  yielded  \S  gratna  of  indigo,  llie  indigo  iiiuler 
examination  contained  37^  per  cent,  of  pure  indigo. 
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21.  M.  Dona  pmpoM-il  uuullicr  mutliod  (Jourit'il for  Prac. 
CAtm.  XXVI,  p,  3HS),  wliicli  consi.Ht-i  iu  builiaj;  Iht  iiuliKo 
with  carbouate  of  mxlu,  ndOiiiK  protucliluriile  of  tin  froni  tinu! 
lo  time,  luid  prvcipitutiiif;  tli«  clear  nulutiou  by  one  of  bi- 
chniaiate  of  pou*li,  liliurioR,  wiLihiag  tlie  precijriute  vrilli 
dllul«  hydnx^liloric  ucid,  in  order  U>  remore  tlic  bydnitaj 
of  oxjrdtf  of  cluMiniiim,  drying,  uid  then  weigliiiig  tlui  indigo] 
which  ohould  thi-ji  In;  indn«rated,  and  t1)<;  Rahcs  bcin^ 
deducted  from  the  wuigbt  ilius  »btuincd,  fpvaf  the  proportion 
of  pure  inditto. 

'22.  Frittelu't  proeeta.  If  indifio  be  trcaiicd  with  a  Koliitioti 
cf  cftuMie  ]>otiuh  in  apiriln  of  wine,  a  niiiall  quantity  of  pccalior 
indigo  blue  \*  obtaiiUHl  in  the  fomi  uf  scuilaii.  Thr  proccH  ia 
baMd  on  the  mdnetiim  of  indigo,  for  whicli  purpoic  npirii  of 
wine  w  uied  intlcnd  of  wider,  «.«  in  the  ordinary  proccM;  and 
ID  lieu  of  tlic  sulntiuieea  eIuptl)yl^d  in  i>lher  ciuu«  for  elT«cting  ' 
this  redndioD,  gmpe  xogar  i«  «ulK>liluti;d  on  account  of  it 
»olability  in  alcohol  t  for  ihit  muue  nwOD  lime  is  rcplnc^d  t»y 
caustic  potash,  or  c-aiHtJc  toda. 

28.  One  part  of  imiifto,  with  one  port  of  grape  sugar,  arc 
ptlt  Into  »  bottle  capable  of  containing  40  parts  of  liquor.. 
The  bottle  is  half  filled  with  boiling  aloohol,  and  th<i  othwl 
half  with   alcohol  previously  mixed  with    Ij  parts  at  very 
concentrated  ley  of  cau*tie  soda.      The  bottle  being  tlin 
charged   b    strongly  agitated,    and   then   Idl    nt    rmt    for^ 
•one  ttm^     Ai^er  the  liquid  bns  become  bright,  it  is  drawn 
Into  another  bottle  by  mc-Ans  of  a  riphon.     The  liqaor  tliui_, 
obtained,  wliilst  protci-1«d  from  the  eontnrt  of  the  air,  is  of  i 
ycJlowish-rod  cohtiir,  and  so  dark  that  it  appmra  Iraaspwent 
only  when  in  thin  layers.  As  soon,  howrrer.  as  it  is  expoaed 
to  the  influence  of  the  oxygen  of  tlie  air  it  bccomea  purpl«^ 
and  iiuicLly  pnH^s  through  the  dilTcTcnt  tingos  of  reil,  riolel,J 
ai>d  tilue,  whilst  the  whole  of  the  indigo  bine  is  deposited  in' 
the  foru  of  seales.     This  u  obtaimsl  as  a  rtry  flnr,  light. 


304 


loniKR  OF  poTASsnni. 


erjKtallino  powder;  w!iil»t  all  the  oilwr  julKtloixwa  coDUlned 
in  coinmercial  iatlign,  ftilbi^  rrtnain  iinili.-unlvLil  iit  tlie  com- 
mencemcat,  or  remiun  in  solution  whibt  ike  blti«  coUturing 
flutter  in  depoMtin^.  Aflrr  thi-  indigo  blue  biut  been  jilftced 
on  a  fllt«r  and  washed  with  n  lillb  aU'oliol,  it  mnit 
be  washed  with  wMcr,  %nA  thU  ih  ratWy  und  spi-wlily 
isSectod.  Or  tbc  crystals,  minute  g;1[>bii1<«  of  a  Mub*tance 
inaolubtc  in  alcohol  «rt  commonly  d<-pocit(^  whi<!h,  howerer, 
^^  easily  dissolve  in  water,  and  are  i>rodui-c<l  by  tbo  action  of 
^H       caustic  soda  »n  tb^  grape  sugar. 

^H  34.  Commerdal  indigo  seldom  <^ontain.■l  50  per  cent,  of 

^^        blue  colouring  matter,  tbo  rtanain<ler  coimist  <)f  eitlier  acd- 
I  ilc^tftl  or  of  intentional  impnritifs.      In  general  it  may  be 

D  said,  that  the  lighter  the  specific  grarity  of  the  lumps  of 
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1.  Iodide  of  potassium,  unul  lately,  wa«  iumpkiyitd  for 
modidnal  purpoeea  only ;  it  b  now  extensively  uwd  in  plw- 
tography. 

2.  Iodide  of  potaMiumio  white  auilopique;  it  Iim  a  pungent 
tattte,  and  it  emits  purple  fumi::i  when  treated,  with  the  bdp 
of  heul,  by  either  uilric  or  by  iiulphuric  acid  ;  it  cryxtaUius 
in  cube* ;  l(X)  parts  of  water  at  64"  Fabr.  dlsaolvc  143  parts 
of  iodide  of  potassium. 

3*  Commerdal  iodide  of  potassium  is  sometimes  oonlaaii- 
aMttA}iy  chloride  of  potattiumiM-tilbvrcAioriite*;  oecanomUly 
it  contains  also  some  potash,  or  turhonate  of  poltuh,  and 
likewise  iodate  tfpoltuh,  especially  when  maiiu&ctured  on  a 
largo  scale. 

4.  Pure  Iodide  of  poIas»ium  shonht  entirely  di»solve  in 
water  and  in  alcohol ;  it  should  have  no  Ktion,  or  only  in  a 
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Tcrj-  IrilllDj;  degree,  upoD  litmus  i>r  turmeric  piip«r,  or  rise  it 
is  a  sign  ilt«t  a  (Iree  add  or  Alkali  is  present ;  it  should  nut 
love  wdght  bj  Ignilioii,  if  it  does  the  loss  is  probably 
water. 

5.  The  preuence  of  ehhride  t^' polastium  is  recognized  by- 
prccipitatiuK  the  aolnlioin  of  iodidi^  «f  putaaaium  under  exami- 
nation by  a  sUf^ht  exeeas  of  nitrate  of  ])u]kdiiun  which  pn>- 
(tucca  a  prvcipitulo  of  ioilidi'  of  pallwliutii,  whicb  may  be 
scporalt^ii  by  lUti'iini; ;  llui  filtrnlL'  t*  then  ireutud  by  aulutioD 
of  aitrnlu  of  nilvor  whiuli  will  produce  a  white,  curdy 
iwedinlute  of  ehluride  of  mIvlt,  if  clilorid«  of  |HDta*riuiii  or 
any  cblondc  is  present,  'i'lic  chloride  of  cilver  so  pro- 
duced nuy  be  collected  on  a  Ktter,  waslwid,  tlricd,  fu«ed  in  a 
poroelain  crudbic,  and  then  weighed.  Mfgninaarchloriik 
of  lilrer  rvprcmnt  76of  citloridcof  potasflun),or  1  equivalent 
of  »ay  otlier  chloride  ;  or  the  quantity  of  diloride  of  silver 
prodoeed  may  be  determined  by  meaMn.    (See  the  article 

6.  Tlie  prvaenee  of  ehioride  o/*  polonium  may  hIm  be 
detected  by  dintilliiif;  the  iodide  of  potassium  under  fixami- 
nntion  with  sulphuric  add,  previously  niixod  with  a  little 
bicbromato  of  polanh,  and  leading  thr  product*  of  Ibe  distil- 
laiioti  into  a  Mitution  of  polaub,  irhieli  remains  colourlew  if 
xite.  i^idide  of  potawium  is  pure,  but  wliioh  become*  yellow  if 
it  coDtaiiiit  any  chloride  of  potoMium. 

7.  Chloride  of  pafantium  may  likewiiw  be  detcctod  in  tbc 
iodide  under  cxiuninuticin  by  preei[iilAtitiK  it"  nutulicin  by  an 
aicionn  of  an  ummoniaral  wdution  uf  niirule  of  silver,  in  which 
ta»a  the  iodide  of  silver  alone  is  prcdfMtaled.  The  li^juor, 
filtered  from  this  prenpiiat«,  is  llwn  mperMlunitcd  with 
nitric  acid,  whicb  will  prodnco  a  precipitate  of  chloride  of 
ailrer.  from  the  weight  of  which  ibe  quantity  of  ohlorlile 
of  polaasium  iu  the  iodide  may  bo  calcuUted,  as  aboro 
aud. 

6.  Iodide  of  potassium  baa  beea  known  to  cwitain  as  much 
aa  SO  |Mr  cent,  of  salt. 


7.  If,  iiuteadof  adaBimoniarjil  wklutionofnitnUeof  nl««r, 
R  Biinpl«  aqueoun  solation  of  ihi»  iiiintcr.  wctc  umiI,  both  tli« 
iodide  nail  t1i«  chloride  woalil  be  prcdpiuinl,  bvt  hj  digest- 
ing the  procipitntc  in  uuftic  unmonin  the  diloride  of  cilw 
ia  ra^BBolrcil.  Th«  Mnaumincal  eolation  bdng  then  fihorsd 
from  the  iodide,  and  supcrsatiinitcd  iriih  nitric  a^id,  the 
cliloride  of  Hirer  will  be  rfprocipitAled,  from  which  the 
quantity  of  the  chloride  of  potutitim  pnaent  in  tlic  article 
under  examination  mny  be  ostimaied. 

S.  11'  botli  a  carbonatt  and  a  cAloriiie  arc  present  Kt  the 
suae  tiiu^  the  carbonate  ehould  bo  Arst  separated,  m  will  be 
eliown  pruentty  ;  or  vise,  if  the  solution  of  nitrate  of  silver 
b«  Bdded  at  once  (o  that  of  the  iodid«  of  polaaxiura  containing 
a  carboiiuti^  and  a  chloridi>,  the  wliotc  would  bo  precipitated 
aa  iodide,  cliluridii,  and  carbonate  of  sUver ;  but,  upon 
trealiu;;  tli<!  precipitate  with  ammonia,  the  carbonate  and 
tb«  cblijriilu  of  silver  will  be  redlMotved.  but  uot  »o  the  iodide 
of  ailrttv,  yrhUih  tnay  then  be  »epnruted  hy  tillering,  aa  we 
aaid,  and  upon  lulding  nitric  acid  to  tlie  ammooiat^Al  filtrate, 
llie  chloride  of  sUrer  iit  repredpitated,  whilst  the  carbonate 
of  nItit,  being  converted  by  the  aind  into  nitrate  of  idlver, 
nrnaJM  in  soJalion. 

9.  To  rcMimc.  If,  after  having  poured  an  exccu  of 
amrooiiia  in  the  liquor  coniaiiiing  the  preeipitUe  of  iodide  of 
silver,  produc<»]  by  u  solulion  of  nitrate  of  §ilver,  the  Airther 
addttiuri  of  dilute  nitric  acid  to  the  ammoniaeal  liquor  filtered 
from  the  precipitute  of  iodide  of  silver,  produces  an  abundant 
preclpitat«  in  the  flllered  liquid,  it  is  a  proof  ihal  the  solution 
of  the  metallic  iodide  contained  at  tlie  same  time  a  diloride  ; 
if,  on  the  contrarj,  a  very  feeble  precipitate  la  produced,  or 
rellier,  if  (he  liquor  only  becomea  slightly  opalinci  om  nii^ 
eoadnde  that  tlie  liiinor  either  eonlained  no  chloride^  or  el 
my  rale  a  trace  only. 

10.  The  pmwnee  of  poUuh  in  iho  free  stale  may  be  re- 
cognized io  the  solution  of  the  iodide  of  potassium,  by  adding 
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•  anil  qaantity  of  iodine,  wliidi  dicLiulvea  irEtlioui  colouring 
tin  Mhilion  ir  poUuh  in  present,  but,  in  tb«  cootritrj'  cuAt, 
tli«  solution  tumii  hrovrn.  Ciirr  mti.it  b«  tnki'n,  liowerer,  to 
■dd  only  %  rorjr  small  <|unntity  v(  iudinc,  for  piirv  iodide  of 
potugium,  in  diteoW ing  the  iodine,  turns  brown. 

11.  Carhonali  of  potash  is  deloct«d  by  mixing  the  iodide 
of  potOMium  under  cxnmin&tion  with  tnilk  of  limp,  filtering 
the  liquor,  and  adding  to  the  liltnito  a  very  small  qiuuility  of 
iodine,  which  will  dissolve  without  colouring  the  liquor. 
MM.  Clu'istiitoii  and  Peroira  found  that  subBtoDce  adulterated 
witbu  muchoA  from  74  to  77  per  cent,  of  carbonate  of  potash, 

12.  Tli«  quantity  of  tamtic  or  of  carbonated  alkali  amy 
be  approximativrly  Mitimnti>d,  by  in«aua  of  text -sulphuric 
ftcid  of  a  known  strength,  ndding  it  until  the  liquor  becoin«!« 
iMUtnil,  {ttK  Alkalimttry.)  'Itic  addition  of  tJie  acid  in  the 
IWer  COM  disengage*  carbonic  aci<l' 

13.  A  icatly  method  of  estimating  the  quantity  of  cnrAotMife 
o^  polath  consists  in  treating  the  suspected  sampte  with 
tlcohol,  whiclt  vrill  diswlve  tiio  iodidv  of  poUaaain,  and 
leave  tl)o  cwbonato  of  potash  in  an  insoluble  slate. 

14.  If  iodide  of  potassium  eonlaina  any  nilphate,  the 
addition  of  a  solution  of  chloride  of  barium  to  tliat  of  ihe 
iodide,  will  produce  a  precipitate  of  sulphalo  of  baryta,  in- 
•olnble  In  ncid^  and  in  water.  This  precipitate  may  be 
wanhcd,  dried,  and  ignited.  117  grains  of  sulphate  of  baryta 
reprew,-nt  one  equivalent  of  any  sulphate. 

\&-  I'lie  prcitence  of  iodatr  <^  poiatA,  wliich  sometime* 
contiuuinatin  iodide  of  potanium,  fruui  a  faulty  ]> reparation, 
is  i!M<ily  detected  by  adiUitfE  to  its  aqueous  solution  one  of 
hu-tarii;  acid,  which,  if  the  Mlt  be  pure,  will  in  a  ahorl  lime 
proddM  a  yellow  colour,  oiid  a  oTaialline  predpt(at<!  of 
bitortrale  of  potash  ;  but  if  the  tall  oontaios  any  iodaie 
of  potash,  free  iodine  will  be  disengaged,  and  ila  preaencig 
nay  then  be  reoogiund  by  aoUiUon  of  stnrcfa.  A  crysialliae 
pr«cipitate  of  bilartrate  of  potub  is  piwlaced  Id  eitbor  i 
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!■  Iodine  i»'n  ^mpki  body,  .tolid  nt  (he  ordinary  tempertt- 
ttire,  of  n  bluiith-bUuik  colour  nod  metaUic  liiitrv,  like  tiUck 
leni]  1  it  19  oftva  ud  nitli  in  flftket  or  !n  pUte*.  It  it  toft  nnd 
Triablp  to  (]i«  touch,  itit  tantc  in  ti^it  acid,  luid  it*  odogr 
r«*rmbtt'»  that  of  chlorine.  ^^'hl.■Il  touched,  it  ImrcA  a  brown 
■tain  on  tlu:  itkin,  but  tli«  Utan  dirapponn  bj  evaporatioii. 
Its  atrucluru  i.i  hunelhited  i  itt  »p«Hlic  gntvity  h  4  946. 

2.  Iodine  m  tometiauft  adultcnled  with  graphite  (black- 
Iriid,  pliimbii^n),  prrarjfdf  of  man^nete,  erwie  anfiriNOitjp, 
Mu\Teiotu  iron  ore,  with  eoott,  fcc  As,  however,  (odln«  b 
cntirclj  •oltible  in  alrnhol,  tlic^o  sophistications  ve  verj 
easily  detected.  Iodine,  hcadcs  being  oniiretj  voUllliiable 
by  heat  in  Ane  purple  funiM,  rvAdily  coiidensiblo,  it  taay  be 
thus  easily  Mpnrsicd  by  sublimntioD,  at  about  aJSO"  Fahr.,  aod 
directly  wdghcd,  »^rately  from  the  fruudulent  addltioos. 

».  If  di^olved  in  alcohol,  the  iodine  aiay  be  reiwtily  re- 
eoTered,  simply  by  pouring  into  the  alooholie  sotulJoD,  « 
Buflicient  quantity  of  water,  which  precipilatcii  It  in  the  fonn 
of  a  brown  powder,  which  may  be  collected  ou  a  filter,  c«i«- 
ftUly  dried,  aiid  weighed. 

4.  The  iodine  m«l  with  lo  commerce  is  always  adolier- 
at«d  by  Tariablo  proportions  of  water,  lonictimCM  to  the 
rSXtent  of  IS  or  18  per  cent.  ThU  impurity  may  be  detected 
by  preosing  it  gently  between  folds  of  blotting  jMper,  and 
then  putting  it  under  a  glass  bell,  in -a  sliollow  ba^lu  or  G«p- 
niltv  h7  ti>A  ■'do  of  01^  above  «  dish  contaluing  caustie  Ume 
or  coneeotraled  salphuric  add,  by  wliicb  the  moLtture  is 
absorbed.  When  the  weight  diminiabea  no  longer,  the  low 
tndhiatea  the  amount  of  water. 
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IRON. 
AKALYSIS  OP  IRON  ORES. 

1.  Iron  ore  is  thn  name  givon  to  nay  eubftance  conlnining 
eaoogh  iron  to  npny  th<!  cxi>cnsc  of  extracting  it,  iui<l  as 
«tta  sm&U  proportions  of  plioepborua,  of  Hulpbur,  or  of  nrsenic, 
■re  exceedingly  prejudicial  to  the  quality  of  iron,  the  (ougb- 
tkem  of  which  they  either  itupair  or  destroy,  llie  ores  contain- 
iog  ukj  of  tiiMe  substftnces  are  rtgeeled. 

2.  The  ores  of  iron  roost  generaUy  employed  are  tho  m(^ 
Httie  azyde  of  iron,  anhydrous  perorydt  of  iron  (fer  oligiole), 
hydrate  of  perwcydr  of  iron  (heiuatile),  tarhonate  of  pro- 
torydt  <f  iron  (bbic'k  banJ),  aryUaceaut  earbotiatt  ^'  iron 
(cUy  iron  (tone)  ;  all  thom;  ori»  ar«  conrvrtcd  by  roasting 
into  »c*quioxydc  of  iron. 

3.  Iron  ores  are  ordinarily  aaoayed,  in  the  dry  w»y,  u 
t<Aitnn-j— 

4.  Take  a  Hcfsian  cruciMe  previou&ly  soaked  in  water,  fill 
it  with  lamp  black,  rammed  tightly  into  it,  and  then  scoop  out 
the  tamp  black  fro«n  the  middle,  so  as  to  form  a  cavity,  hav- 
ing the  form  of  the  crucible,  which  will  thus  b«  lined  with 
hnp  black.  Tliis  is  culled  a  braaqoe,  and  i»  in  fact  a  cmei- 
ble  of  charcoal  williin  an  onbnary  cradble.  I'hc  cavity 
formed,  na  above  aiud,  shmild  bo  polishod  witb  a  glass  rod, 
and  the  cmeJble  *bould  Iw  carefully  and  slowly  dried. 

5.  Into  the  carily  of  the  hratqut,  tntrodace  150  or  200 
grains  of  the  ore,  reduced  into  very  fine  powder,  and  mixed 
with  half  or  two  tbinU  of  it^  weight  of  borax,  or  of  glass,  irell 
pulvericed,  and  keep  ibe  whole  fi>r  two  hours,  at  Ibe  tem- 
paraiur*!  of  a  good  air-fbriuce^  or  In  a  siaith's  forge.  The 
erudble  i»  tli«D  allowed  to  cool,  and  the  cast  iron  at  the  bot- 
tom U  rcmoveil  from  the  cnielUe  uid  weiglwd.    The  dif- 
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faraiioe  of  wriglit  between  the  iron  obuin«d  unA  Um  on 
emplOTed,  give*,  <>f  fonne,  tliAt  of  the  gangoc  or  slag. 

&  We  juat  Mkicl  tlut  bonx  or  glam  might  be  umd  to 
■uay  iron  on*,  but  tho  proportions  of  this  Mtlvcnt  should 
be  Tuiod,  Recording  to  tliv  mixtures  of  Iho  iron  eiorm  or 
or«t.  The  flux  gcficmll/  <?TOp1oyc4  ia  iron  aM»y»  conusts 
of  bottle  glas^  clulb,  and  charcoal,  mixed  in  various  pro- 
portiona  in  «  ilrasLan  crucible,  iviih  tlie  ore  to  be  assajed. 

T.  The  simple  conibiiiHiions  of  the  eaitha,  and  Ilieir  de- 
gree of  predonunancy,  have  been  thus  uranged  bj  Mr.  D. 
Muahet:— 


i  Itvn. 
jClay. 
Aiplaoeoua  Iron  J  Lime. 


I. 


Stone. 


n. 

Calcareous    Iron 
Btono- 

m. 

SlUowua     Iron 

ftlOH. 


Iron. 

I  Lime. 

)ciay. 

tSilax. 


tnltuM}- 

Iron. 

SUex. 
Lim«. 

Iron. 
Liin«. 
SUftx. 
Ckj. 

Iron. 
Sl«x. 
Olar- 
Ume. 


8.  The  proportKHU  of  flux  emploTed  1^  Mr.  Muahet 
t^  atsay  of  tfaeM  Tuioua  oru,  an  aa  followa  : — 

0.  I.  latrariciyof  vgilacewiN  ironttone,  auppoMd  tocon- 
•iM  of  clay  9,  Unw  6,  wnd  3  » 18. 

To  oamj  4    otinoM  Iroy  ot  mcb  ore  ^  10SO  graiH.^ 
Add    .      4       do.    buttle  glua    .        =  19S0        „ 
„      ,     3       do.    eftalfc     .  —  1440        „ 

„      .     J       do-    eharwd  =240        „ 
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]6.  2nd  THrietj  of  argiUccoui  iron  stone  supposed  to  con- 
Uin  chjr  10,  tila  7,  lime  3  =  20. 

To  aMsj  4  ouncca  tnj  of  mch  en  ^  1930  grains. 

Add    .     4  do.    boUlc  kIom     .        =  ii>^      u 

,      ,     4  do.    chjJlc     .                  =  1020      „ 

H      ■     I  ^    charcotkl         .        =  3G0      „ 

GISO 

11.  Iiloot  commim  cUy  iron  atonea^  bowercr,  maj  be  per- 
fltfiy  rwduwd  witli  tlie  !>ame  addUionH  of  lime  us  idmIo  id  the 
Uvt-iumiicvv  ''■<*'  '•%  IVuui  HiuiU  weiglil  tu  duiiblc  tlic  weight 
4f  th«  an>  If  ujioii  Gnt  futioo  of  an  or«,  the  ^ki»(  i*  dnrk 
and  conoivc  on  tli<t  surl'auc,  the  reduction  is  impvrfcct,  ndd 
therefore  cIwrcoA)  and  bme. 

12.  II.  Calcareous  iron  slonc,  Ut  v*ri«ty,  supposed  to 
coDtaio  lime  14,  clay  6,  »Icx  4  =  24. 

To  wm;  4    ouncee  Iroj  ot  such  ore  ^  igSO  grain*. 

Add    .    a       do.    bottle  glaw     .  =  3400      „ 

,.      .    H      do.    dialk  =    720      „ 

„      .      t      do.    ch&rooal  .  =    3G0      ^ 

612Q 

13.  Snd  variety  of  cklcareoui  Iron  stoDC.  supposed  to  cen- 
.  tAin  lime  lit,  mdJ  6,  clay  4  =  20. 

To  asaay  4  oumm  troy  of  tudi  ore  b  1920  gnioa. . 

Add    .     4       do.    bottle  glass    .  =  1930       „ 

.     .    2      do.    chalk    .  =    !>i!i)      „ 

.     Ot     do.    charooal  =31    840       „ 

MHO 

14.  in.  Silioeou!  iron  stone,  let  variety,  supposed  to 
ooDtun  nlex  12,  clay  8,  lime  •>  ^  2J>. 

To  BMty  4  canoes  troy  of  mob  or«  s  IdSD  grmioi. 

Add     .    4  do.    cbalk     .                =  1910     , 

„       .    3  do.    bottle  ^ius    .        —1440     „ 

„      .    1  do.    ebarooal               m    MO     „ 

SMO 


^ ^^^^^^^^^^^^^^^^^^^^^^^^^^^1 
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^^M            15.  Sod  TarUitj  of  siliceous  iran  stone,  lupfwsed  to  eon-    ^M 
^^L^  Uia  rilex  10,  lime  7,  clny  5  =  22.                                           H 

^^^^^ft            To  MMj  4   ounces  tny  of  Buck  ore  ^  IBSO  gniiw.   ^^^^| 
^^^H            Add     .    3}             Qbaik     .                =  ISW      ^       ^^H 
^^^H                                do,    bottle  glass  .       a  1440             ^^^| 

^^P 

^^^1 

^^B            16.  I^iunlixed  mixture  composed  of 

clay  7,  Ume  7,  silez   ^| 

^^^^1             To  aSMj  4    • 

lunuea  troy  of  nicb  ore 
do.    Iwttk'  gloss  . 
do.    chaUt    . 
io,    ohorooal 

<=  ie»o      „              ■ 
=  l-ioo      „             H 
=    240      „              H 

S040                ^^H 

^^M            IT.  Horoaiit^«,  which  nni  hfdrniod  pcroxydM  of  iron,  and  ^H 
^^1         of  irhicli  thiTc  are  sctctkI  Tnrieti<'»,  connNt  of  peroxjde  oT  ^H 
^^m        iron,  with  from  2  to  9  per  cent,  of  nlicA,  and  amj  b«  asaajed  ^H 
^^^^^  by  taking—                                                                                ^^^H 

^^^^B                    4    ounoM  tro;  of  hematite 
^^V                           It     do.    dried  obalk 
^^^^^_                    1       it>.    charoord 

I9&0  grains^^^^H 

720        „     ^^M 

=    360        .,     ^^H 

^B 

9000             ^^^1 

^^M             18.  Kidney  iron  ore  majr  be  occuralelj' 

osaeyml  l>y  takiog—  ^^ 

^^^^H                   4    eanoM  Iruj  of  kiduey  ur« 
^^^H                   H     do.    chaUt 
^^^1                                   glass  .... 
^^^^F                         d(K    cbarowJ    • 

=  1!>S0  gnaOM.         ^H 

=    6<M                     ^1 

130                     ■ 

o     120                     ■ 

^^L 

^^H 

^^^ 

^^_ 

^^1 
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19.  Th«  o1>jeet  of  ui  k^niit  b^  fuxiim,  nn  jiitt  described,  n 
not  oolj  (o  diitcmiitic  lUo  richamn  of  tli?  ore,  and  the  ijtldi^ 
or  the  iron  which  it  may  give,  but  on  experi«uce(l  perflon 
n-ill  ilIm>  be  able  to  know  from  tlie  appearance  of  the  slag, 
the  nataro  of  the  ganguc  or  rontris  of  the  ore>  and  oocuriling 
at  lh«  alag  will  be  compact,  or  porous,  viir«au.->,  stony, 
transpHivnt,  semi -t  ran  x  pa  rent,  opaque,  or  streaky,  he  will  tie 
giiidcxl  a*  to  tlic  trealment  of  the  ore  in  the  eincltini;  furnact!. 
It  if  ihoreforc  important  to  examine  the  nature  of  the  nlag 
liroduecd,  as  well  as  the  quality  of  the  iron  oblained.  Good 
cast  iron  flattens  a  little  tinder  the  hammer  before  brtnking  ; 
bad  cast  iron  is  brittle,  white,  sliiuing,  bright,  full  of  holer, 
umI  hu  a  crystalline  appearance. 

20.  la  the  treatuient  of  irou  ores  in  .im«lling  furTiaccs,  th« 
on  taoA,  of  «ounic,  be  completely  fuMxI,  in  order  that  the 
iron  aoutained  in  the  ore  may  tinite  with  the  cnrljtm  nf  the 
ooks  to  produce  ca#1  iron,  whilst  the  enrlhy  matter  of  the 
gtitgne  run*  off  in  titc  stale  of  scorics. 

21.  In  order,  howorer,  to  determine  the  perfect  fusion  of 
this  earthy  matter,  a  flux  must  be  employed,  whicli  for 
argilaeeous  ores  is  carbonate  of  lime  (chalk),  by  which  meooii 
the  silica  and  alumina,  or  clay,  are  converted  into  a  fusible 
■ilicate  of  alumina  and  of  limo.  Hut  if  the  om  bn  of  a 
takareoua  nature^  it  is  clear  that  instead  of  carbonate  of  lime 
ft  liliceauH  substance  must  be  used  as  flux,  or  at  any  nte 
tlutt  l3iie  proportion  of  chalk  mitst  be  reduced  in  onlcr  to  pro- 
duce a  (Visible  silicate  of  time.  It  i*  lhcrcfAr<-  neeeswry 
somcliues  to  analyse  the  ore,  in  order  to  determine  not  only 
what  kind  of  flux  muut  bo  employed,  but  likewise  wImU 
quantity  of  such  flux  will  be  required  to  fuse  the  ore.  Tbie 
beidg  BBCerlained,  the  operator  mixca  it  with  the  ore,  and 
after  ta^oa  the  quality  and  quantity  of  iron,  of  cb«i  iron, 
which  the  on  may  yield,  is  ascertained  as  described  U'Torv. 

22.  Take  .100  or  400  grains  of  the  ore,  and  calcine  or 
roast  it  until  it  ccMes  to  lOM  weight  t  the  loss  will  iiKlicate 
the  quantity  of  water,  of  carbonic  acid,  or  of  ootnbustible  matter 
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contained  b  tbe  ore.  Tnke  daw  150  or  200  gnui»  of  tht 
routed  tat,  pttlfiouiAy  h-iIucmI  iiitii  very  linn  jiowder,  mkI 
boil  it  witli  1500  or  2000  ^raiiw>tii«a*uru  of  hydroc-liloric  acid. 
If  the  OiTc  i«  an  ^rgiliiceinu  iron  or«  (cl*]^  iran-ntonc},  no 
i-tForvissccntte  will  tttkc  place.  Tine  inwlulili:  rcridiium  »h>onld 
be  wpll  washed,  ignited,  and  weighed.  Tlii*  weight  indicate  ; 
the  quBiitiiy  of  silica  and  of  dnjr  containml  in  the  or«. 

23.  Wh«ii  tli«  ore  la  calcaroon*,  or  when  it  is  ataagnesiaa : 
iron  ston«^  tbu  limo  or  the  magnaia  if  dctcimined  hy  tntl*j 
ment  with  acetic  acid,  or  with  very  dilute  nitric  add,  b^l 
wbicli  tlie  eartbjr  carbonates  arc  diteolvcd.  but  which  has  no  I 
action  upon  the  clay,  silica  or  oxyde  of  iron.  Tlie  raaiduim] 
is  washed,  dried,  and  iveiglicd  ;  the  Ion  indicatea  the  propor^J 
tion  of  the  carbonac«s  contained  in  the  ore,  which  liare  bmii 
diaaolred,  as  juM  raid. 

24.  It  in  known,  by  experience.  Ibnt  for  clay  iran-atone,  •] 
i]viantity  of  carbonati?  of  lime  (chalk)  is  rMiuired  for  fluX(j 
i-tjual  (0  at  leaat  oue-Wf  or  two-thirds  more  tluui  the  weigh 
of  the  clay,  and  when,  sSter  treatment  of  the  ore  with  bye 
chloric  acid,  tlie  residuum  contains  more  silisa  than  tuiM^] 
inagDesJan  lime-iitoue  (Dolomite)  should  be  utwd  tniUnad 
oltallc. 

25.  Itiaalwnya  advisable,  however,  to  mnintalD  the  limt' 
in  exoCM,  because  it  dbplacea  the  proloxyde  of  iron  wliich 
ha»  always  «  tendency  to  unite  with  the  slag,  to  form  a 
fusible  silicate  of  iron,  wliich  cannot  be  reduced  by  wi^j 
quantity  of  fucL 

26.  A  good  slag  has  tbc  following  coinpoaitMXt  t-^ 


ttltoa 
Una 

Alumina 


CO 
30 
18 

W  from  gray  eait  inn. 


27.   For  white    coat   Iron  the    proportion  of  linM 
augmented  a  little. 
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SIS 


28.  TIm    following     annl/tea    of    ulagi    ttt    gircn    b/ 
Berlhier:— 


Klin         .... 

SS.4 

40.e 

3».4 

es.3 

>Ii^{neuii            .        .        . 

1.0 

0.6 

Altiiuina         .        .        .        . 

16.3 

18^ 

Protoxrda  of  iran 

1.2 

l.S 

Prato^de  of  MugUMM 

s.e 

iS 

Sulplior     .... 

1.4 

IS 

»«.; 

m.s 

99.  Another  metliod  of  determining,  in  the  diy  w*}-,  the 
qiuntity  of  iron  cooUined  in  iron  ores,  cotmso,  Moordliig  to 
Idcbig,  in  flnt  reducing  the  ore  into  fiue  povder,  adding 
tWeto  ft  mixture  of  cyanide  of  potassium  and  of  carbonate 
of  potaah.  and  exposing  tho  tvhol«  to  a  strong  heat  In  a 
poreeUln  crucible  Tlic  alumina  and  silica  remain  in  tlie 
■aori«8,  from  which  Ibc  rcdacod  iron  may  be  aeporated  hj 
•raaliing  with  cotj  water,  aiid  it  is  tlien  dried  and  vrci jhcd. 

SO.  The  analyaia  of  iron  ore  in  the  wet  way  id  more  ac- 
curaie  tJiaa  la  the  dry  waj,  and  may  be  peribrmcd  in  the  fol* 
lowing  manner : — 

AnatjfM  of  clay  inm-Mont  in  the  wet  way. 

31.  If  the  otyout  to  view  be  merely  to  determine  the 
quantity  of  iron  contained  in  the  ore,  it  (the  ore)  vhould  first 
b«  reduced  into  line  powder,  and  about  50  gmini>  of  it  should 
be  diast^red  in  aqua  regia,  with  tho  help  of  licat,  and  filtered 
ia  orin  to  separate  the  silica,  and  aUo  a  little  alumina  which 
MSwtimos  IB  left  in  an  insoluble  state ;  an  excess  of  ammooia 
is  then  added  to  the  filtered  liquor,  which  produces  a  reddiah- 
brown  precipitate  of  pcroxydo  of  iron  mixed  with  alumina, 
whicli  i»  collecte<l  on  a  filter,  wa«hod,  and  then  boiled  witli  a 
■oludon  of  caustic  potaah,  in  order  to  diwolve  the  altunlnii. 
The  whole  ia  then  thrown  upon  a  flitw,  (he  peroxyde  of  iron 
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remainii  oo  tbc  flltcTi  on  which  it  \»  washed  ;  it  is  then 
cvefull/  ignited,  and  waghed.     60  graina  of  [ierox;il«  of 
iron  rapreseDt  S6  of  metallic  iron,  or  each  grain  of  peroxyde 
of  iron  contains  0.69338  grain  of  mcUdlic  iron.  * 

32.  But  ill  order  to  det«rmiao  the  proportion  of  the  other 
oonatilucnts  of  the  ore^  proceed  aa  foUotrs  :— 

S3.  Boduee  into  very  fine  powder  a  certain  (|uaniity  of 
the  on,  and  dissolve  a  giveo  weight  of  it  iu  aqua  regi*  with 
tht  aid  of  lieat,  as  was  said  before  ;  tlils  will  prodacic  a  di»- 
Mgagemeot  of  carbonic  add  l>om  the  carboaates  contained 
in  the  on,  and  will  leave  an  In^^luble  riMiduum  of  rilica, 
mixed  with  a  Utile  ttlumlDn,  which  in.-HttuMi;  rt'-cidiium  jeImuU 
be  aepanilol  b^  lillcrinft,  ntid  ihu  liijuur  filtered  tlicraflron 
moNt  ho  cvnj>ornt<»i  to  drjnieM.  The  diy  rraiduum  should 
theo  be  tn.-at<?d  by  dilute  hydixwhloric  acid,  the  silica  reraaina 
in  an  innuluble  slate,  and  may  then  be  separal«d  iy  Bllertng. 
An  exceaa  of  aminonia  is  thvn  added,  yet,  if  magnesia  is  one 
of  the  constitiieots  of  the  ore,  which  is  generally  the  case 
witli  clay  iron  ore,  the  operator,  before  adding  tlM  excess 
of  ammonia  to  tlic  filtrate,  as  just  sud,  should  first  pour 
into  it  a  pretty  large  quantity  of  a  solution  of  sal  amutoolac, 
in  order  to  prevent  the  magnesia  from  being  precipitated  by 
the  exceas  of  ammonia  which  in  aub!ie<iuently  added.  It, 
however,  the  solution  is  very  add,  this  addition  of  m1  ammo- 
niac is  not  neceMary.  Tlie  cxcms  of  ammonia  emjJoyod,  as 
just  said,  will  produco  a  reddish-brown  precipitate,  which 
roniii«ls  ofpcrosydc  of  iron  mixed  witli  nlumina,  whii-h  after 
being  GoUucted  on  a  Alter,  should  bo  rediHolvcd  in  a  little 
bydrocUoric  add,  and  then  repiedpicalcd  by  an  excess  of 
•olution  of  caustic  potash ;  on  boiling  the  whole,  tlie  alumina, 
which  will  have  been  at  first  predpitatod  along  with  the 
pcroxyde  of  iron  by  tho  solutloo  of  caustic  potash,  will  he 
rcditsolved  by  that  reagent,  whilst  the  peroxyde  of  iron  ia 
left  in  an  insoluUo  Stale.  The  operator,  however,  wast 
make  sure  that  he  baa  ueed  a  snffidenl  quauilty  of  potash  to 
dissolve  all  the  alutuiua  which  ii  mixed  with  tho  peroxydo 
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iron  I  Xhu  U  acnninrd  by  letting  n  drop  of  Ikjdrocliloric 
r*dd  foil  into  the  liquor  flltvrcil  fram  ttii^  i>erozyde  of  iroo. 
[IT  tlii.i  i>rM!u(;i»  a  ctoiid  which  di8ikp[HMir*  on  Ktirriiig,  it  is  a 
of  that  tho  potash  is  iu  extxia,  and  it  is  nil  right  ;  hut  If, 
A»  eaatary,  the  cloud  produced  by  the  drop  of  hydro* 
I  mM  Sota  Dot  di!iai>j>eiir  on  stirring,  tlie  pcrox7<Io  of 
'iiwi  should  he  boiled  with  more  potuh. 

34.  Tlie  li>(Ltoi-  fiUc?ri-i)  from  the  peroTjde  of  iron,  ami 
fwhicli  contnins  tlit-  ulumina  in  sulutioti,  must  now  be  siiper- 
ttatuntcd  with  Itj'drocldoric  odd,  and  t)i«  alumina  ia  precipi- 
[tatgd  thcreftxiu  by  a  solution  of  ourbouale  of  ammonia  i  tlitr 
Lpredpitated  alumina  k  then  collected  on  a  filler,  wa«bed 
trilh  boiling  wnlcr,  thuroughlj-  drietl,  ignited,  and  then 
vejglted. 

&5.  Where  gnuit  acetirncj'  ix  rcc]uired,  the  peroxjrde  ol' 
[ifOB  wliidi  wiin  U-ii  in  itn  iiiiolubU^  Ftatc,  nf^er  boiling  with 
[cuulic  potojih,  nhoulil  be-  rcdiHolred  in  h}-drochlurii-  acid, 
land  then  neutratlKftil  by  nmmoiiia  until  a  few  reddish>bmwn 
4a)u»  t>egin  to  appear,  and  the  precipitation  of  the  pcrosjdc 
I  tit  iron  i«  enmplcied  by  means  of  a  lolution  of  neulrai  nucei- 
natv  of  ammooia ;  tbo  preci]iitated  penucdaat«  of  Iron  if 
I  eolleetcd  oa  a  Alter,  washed,  dried,  ignited,  and  wdglied 
fftroxjrdcof  iron. 

86>  lite  liquor  (lltored  from  the  persuceinaie  of  iron  la 
[Iken  mixed  with  that  which  was  illlered  from  the  prceipitale 
I  of  peroxide  of  iron  mixed  with  alumina,  produced  in  the  firal 
[laMaiMw  hy  tJie  exeeas  of  ammonin,  and  solution  of  oxalate 
Fof  ammonia  is  Uien  added,  which  will  prei.-ipitate  the  lime  in 
<  the  state  of  oxalate  of  Uine  ;  the  liquor  should  be  left  at  r«al, 
'  and  in  a  warm  ptaco  for  aervral  hours,  in  order  that  tlie  pn^ 
;  dpitate  ma;  scttl«  comfrfelcly  i  it  U  then  collected  on  a  lili«r. 
washed,  dried,  ignited,  and  weighed  in  the  state  of  carbonate 
'  of  lime,  as  described,  page  146,  §  14. 

37.  if  tlie  ore  contains  any  raangaae«e,  tho  liquor  filtered 
[ftotn  tlie  oxalate  of  lime  nhuuld  be  treatL-d  hy  hjrdnMulpliurel 
of  amiDunia,  which  will  pii>duc«  a  floeh-red  predpltate  of 
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(alphurct  at  aaupiiam.  This  iweeipJUite  is  allowed  to  : 
completL-l}-,  it  i*  iJten  coQecInd  on  ft  filler,  and  vrualied,  iritii- 
out  tutemiption,  with  water  oontnining  k  little  hydnwulpburet 
of  MmaoiUa.  The  wpshed  prrcipitnte  u  then  introduced 
with  the  RHMst  filler  into  n  glMV-bcoker,  and  maiod  iberoio 
with  fafdrachloric  acid,  with  the  hdp  of  k  gODtlu  li«-jit,  until 
all  odour  of  sulphuretted  hydrogen  has  dtsoppcarcd.  The 
liqaor  u  then  flttcrvd,  carbonate  of  sodft  it  added,  and  ihe 
whole  is  bc»tcd  for  tome  time.  The  predpitAte  thtu  prodnoed 
it  collected  on  n  filter,  wuhed,  dried,  expoted  to  »  ftrong 
bright  red  beat,  lud  finally  weighed.  During  the  ignitioa, 
the  precipitnte  in  converted  into  red  oxyde  of  manganeM^  each 
grain  of  whidi  contaion  0.72093  grain  of  raaDgaseae. 

38.  The  li(|u«i'  which  wai  tillered  from  tbe  sal|4iuret  of 
nangaDoae,  |>roduced  by  hydronulpburet  od'  amiuoaia,  and 
which  coDtaiua  all  the  magnesia,  ahould  be  reodend  sUghdjr 
neid  by  mctuiH  of  hjdrocldorie  acid,  in  mder  to  destrojr  tbe 
excens  of  hydroeulpLuret  of  onunuuia  employed,  and  it  ia 
boUed  nntil  tbe  odour  of  sutphunetied  hydrogen  has  disap- 
peared i  it  ia  then  filtered,  evBi>urated  to  dryntts,  in  order 
to  rolntitixe  the  animonioeal  aolu,  sttlpburic  acid  eliglttly 
diluted  is  carefully  poured  npon  the  ignited  mass,  and  tbe 
whole  is  evaporated  to  drynese,  slightly  ignited  in  order  to 
dimloate  tlie  excess  of  aulpkuric  aeid,  and  llie  rexiiluuni, 
wliicli  b  DOtitra)  sulphate  of  roagnmio,  ia  wdglied.  tX>  grains 
of  sulphate  of  magnesia  contain  20  of  magnona,  or  each  grain 
of  nilpliate  of  naagnoaia  oontaim  0.34015  grain  of  magnaaia. 


Atuilfm  ^  iron  om  bjf  MarytienlUi't  procttt. 


39.  Tliis  piooesa,  which  Is  oOeo  used  for  the  eMimation 
of  nltralo  of  potash,  Is  appUcahle  also  to  the  aitalyaia  of 
lion  ores,  of  the  alloys  of  this  mcial,  and  of  the  mixturee 
of  protoxydc  and  of  jMroxydo  of  iron,  which  are  found  in 
cioj/  irmi-UoHt,  and  in  Atualiet's  ore,  or  Uaci  batd.     Tbe 
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upon  \\\r.  mutiml  tcadion  'Of  the  fnM' 
permunguntitc  uf  potuh.  Wlm  a  flohition 
of  penDDngaoalc  of  ]K)taiili  u  poiirrd  in  n  very  dilute  scid 
BohitluD  of  a  praioaalt  of  irua,  tli«  protosnlt  of  ircu  beoomca 
peroxjdlwd  at  tti«  expcnwc  of  the  oXTgen  of  the  perautD- 
gMiatc,  the  solution  of  which  becomes  docolourixcd.  Ax  bng 
an;  protosalt  of  iron  rcmaiiu,  it  is  immediately  docompoced 
rapidly  as  the  solution  of  the  pemiaDgnnatc  is  gradually 
poured  into  it,  llic  liijuor  owiuming  a  very  pale  yellow  colour, 
due  to  the  peroxyde  of  iron  produced  ;  but  ns  »oon  m  all  the 
in  is  perozydJZMl,  una  (inglo  drop  of  pftrmangnnatc  A>ufBcea 
to  impvt  »  distinct  pink  colour  to  th«  tiiiuor,  wluch  colour 
indicttea  that  line  Axporiment  in  finifhod.  Wr  hnvv  described 
Ib  the  artteli.-  oa  Xilratr  of  ^lath,  the  mnnnrr  of  preparing 
th«  t«it-li()u«r  of  pcrmnngnnalo  of  potash,  nod  suppociRg  that 
tbo  »aid  tiwt>li(juor  i*  kucIi  that  each  iSviton  of  the  alkali* 
meter  nprownts  0.5  grun  of  motatlic  iron,  th<A  anatyria  In 
performed  an  follows  : — 

40,  Triki'  20  grains  of  th«  ircm  ore  and  reduce  lh*m  inio 
'TCry  6nv  powder  by  levigation  ;  pnt  thorn  into  a  flask  cnpahlc 

holiting  about  a  quart  of  wa(«r.  and  poor  into  it  about 
grains- measure  of  pure  and  fuming  hydrochloric  acid, 
nixturo  is  modcrat«ly  boiled  until  the  ore  has  dii«olT«d. 
water  is  then  poured  in  so  as  to  fill  up  about  obi- 
il  of  tli«  flask,  and  the  salt  of  iron  i»  bronght  altogHber 
•tale  of  protoealt  by  adding  almut  10()  jiraio*  of  pure 
free  ititm  iron,  or  about  CO  gnun*  of  xulphati^  of  twda. 
boiling  for  a  few  minutes,  and  as  soon  as  thu  litjuor  no 
loager  evolv«*  an  odour  of  mlphurous  acid,  and  has  become 
gr«eni»h  or  almost  colourl«M,  all  the  Iron  has  passed  into  tbr 
■tat(^  of  ]>ro(OMilt.  Tlio  Holution  'm  then  dlluteil  with  a  frcxh 
quantity  of  water,  to  m  alma«t  to  flU  the  llaak,  and  the  Icrt- 
Uquor  of  |)ermanganalv  of  potash  b  then  poured  In,  drop  by 
drop,  until  tlic  i-hararteriitic  pink  colour  bt  produced.  "Ww 
Opontor  tlten  readx  utf  thv  number  of 'liTiiiionB  employed. 

41.  Let  ua  suppoac,  for  example,  that  the  test-liqiMr  is  of 
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Midi  a  Blrcnittli  tluit  (scli  itiviiuoii  rcprcacnU  0.5  gnin  ot 
l>ur«  [ran,  and  ibnt  22  divixions  bare  be«n  requiT«d  to  per- 
oxyUxe  tli«  iron  contuini-i)  in  th«  20  grwna  of  ore  operated 
upoDi  it  in  livtdcnt  thnt  ()i<-4«20gnunK  contdned  II  gninst 
iron,  anil,  contoqacnllj',  Sli  per  cent,  of  iron. 

20  :   II    :  :   JOO  :  jr  =  55. 


43.  This  piocMs  is  fivldentlj  much  more  rapid  than  llio«c 
which  were  describcil  bofor^  and  the  preaeoce  of  siac,  oT 
laangancMv  of  phoepboric  acid,  of  lime,  of  aliuitina,  iDBgnoaia, 
and  ailica,  doca  not  interfere  with  ita  accuracy.  But  if  tfao 
on  oontaiiw  i>rF>i:j)ic  or  co|>per.  lhef«  Bnbatanecs  ahouM  be 
aeparatcd  from  tbe  acid  solution  by  a  bar  of  nnc,  bectnn 
thcjr  would  become  peroxydlsed  at  tlie  expense  of  the  par- 
manganate  of  potaah.  llieae  aubataaoes  should  tlierefore  be 
eollected  on  a  arnall  filter,  carvfuUy  waabed,  and  the  water 
used  fur  washing  buioK  mixt.'d  with  the  filtrate,  the  whole  ia 
treated  as  wo  just  auid.  Hut  if  the  ore  GOntainn  both  pn>> 
ioxjde  and  peraxyde  of  Iran,  and  lh«  operator  wiahee  to 
determine  the  proportion  of  theae  two  oxjrdca,  proceed  u» 
foUowa : — 

43.  Ta](c  SOgniina  of  the  or«  contdniii^  the  two  oxjrdei^ 
redoord  into  very  fine  powder,  u  hfSoK  mcatioaed.  aod  dts- 
eolrc  tiFpQi  into  about  lOUO  graina-mCMure  of  fumiDg  hydro- 
chloric acid ;  dilute  tlie  Mlution  with  water,  tw  that  it  nay 
fom  about  one  quart  of  liquid,  and  gradually  pour  into  it, 
ilrtip  by  droft,  llic  t«»l-liquor  of  permanganate  of  potash  until 
thf>  liquor  aMum«»  a  pink  colour. 

-14.  Let  u*  siippoac  that  tlie  teat-Uquor  being  of  the  same 
•mngth  na  befon\  the  SO  grains  of  ore  have  required  12  di- 
Tiaiona  of  the  permanganate  of  potash  lest-Uquor;  the  quantity 
of  iron  contained  in  the  state  of  protoxyde  is  6  grains,  and, 
consequently,  the  ore  contdna  30  per  cent,  of  metallic  iron  in 
the  state  of  protoxyde. 
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anil  0.1  28  grains  of  iron  represent  36  gndns  of  pretoxjde, 
tliu  30  grnin!)  of  iron  iodiL-ati.-<l  in  tUe  experiment  rc|ire0ent 
thcKfgrn  38.57  grain*  of  protoxide  of  iron. 

AH.  Tlut  projwrtion  of  iron  conuinod  in  the  on-  in  the 
wtatc  of  peroxjdc,  it  iLwertAincd  hj  dixMlving  another  '20gn. 
of  Ihe  wime  orv  in  1000  grainit  of  fuming  hydrochloric  acid. 
M  bdW;  tlm  iron  in  then  eonrcrtcd  into  n  protosnit  hy 
ineaiu  of  pure  xinc,  or  of  sulplmte  of  nlk«lt,  n«  mentioned  in 
the  first  rxperimi-iit,  nnd  the  wliolc  (jiiantity  of  the  iron  in 
detcmincd  a»  u$unl. 

46.  Lot  ns  suppose  that  thi«  M-cond  cxperinieni  lodii-atvd 
SS  per  cent  of  iron,  the  opcrntor  subtracts  20  per  cent-  of 
iron  found  hy  the  preceding  oxperiment  as  being  in  tlie 
aUte  of  protoxjrde,  which  gives  25  per  cent,  as  the  quantltjr 
of  metallic  iron  in  the  state  of  pero;^e ;  the  ore  eoolainM 
Uaerefore — 

30  of  metallio  Iron  =  38J17  protoxyde  of  iron. 
20  of       ditto         =  3fi.il  peroxide  •](  iron. 
U.72  foreign  •uUtancea. 
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47.  Hematite  ih  an  ore  of  iron  which  con&iata  of  pfrmydr 
efirom,  rilica,  lime,  and  water;  it  may  be  analj-i«d  in  the  wet 
way  as  follows  : — 

AH.  A  portion  of  the  ore  is  to  be  fini  reduced  into  very 
fine  powder,  treated  by  hydrwchlorie  acid  with  the  h<dpaf 
h<'nt,  and  tlien  cTaporalcd  to  dryneas.  The  dry  mass  is  to 
be  moi^ened  wtlli  hydrochloric  oci'l,  and  water  is  ailded. 
Tbe  whole  Is  thrown  on  a  tllter  in  order  to  separate  thv  silicu. 
The  Allrate  is  next  treated  by  an  excem  of  ammonia,  which 
precipitates  the  pcroxyde  of  iron,  wliich  may  tltcn  be  oolUvlf^l 
on  a  filter,  wnslied,  dried,  ignited,  and  weiglied. 
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49.  To  the  liquor  filtered  from  the  pcioxydi^  cf  Iron  pre- 
cipitated by  ammonin,  oxoUtc  of  luntnoiiin  in  added,  wbtch 
producer  a  precipit«t«  of  oxalate  of  lime,  which  in  allowed  to 
settle  well,  after  which  it  is  collected  on  a  filler,  waalied, 
driod,  and  ignited,  in  order  to  convert  it  into  carbonate  of 
time,  in  which  utAtc  it  ig  wdghed.  SO  grain*  of  carbonate  of 
lime  contain  28  of  lime,  or  wtcli  gmin  of  carbooate  of  Ume 
contaiiu  0.56293  grain  of  lime.  The  snal^i*  of  a  niunple  of 
hanatilc  by  thiM  nicttiod,  jrivlded  puroxj'de  of  iron  M.5, 
Nilica  2.9,  liiuc  1.3,  wator  1.3. 

60.  Spal/uve  iron  i^  a  conibiniiliDu  of  carbonJc  acid  witli 
pratbxydi;  of  iron,  iif  which  n  portion  is  sometimes  replaced 
hj  protoxyilc  of  munganet^  lime,  and  magnesia.  Tlie  analysis 
of  thli  ore  inny  be  pcrfomKMl  iii  the  following  uiunner  :— 

111.  Dissolve  the  finely  pulrcrizcil  or«  in  nitric  add,  aod 
filter  In  order  to  separate  tlic  8ilica.  To  the  filtrate  add 
solution  of  sal  ammoniac,  and  then  an  excess  of  aitamonia, 
which  predpitates  the  iron  in  the  state  of  peroxyde  of  iron, 
the  mngnesin  being  kept  in  solution  by  the  sal  ammoniao 
prcviouxly  added.  Collect  the  precipitated  pcroxyde  of  iron 
on  a  filter,  wash,  dry,  ignite,  and  weigh. 

52.  To  the  liquor  filtered  from  the  peroxyde  of  iron,  add 
oxalate  of  ommoDia ;  a  white  precipitate  of  oxalate  of  lime 
foils  down,  which  is  collected  on  a  filter,  washed,  dried,  and 
ignited,  as  described  before. 

SS.  If  the  ore  contains  manganese,  it  should  be  precipitated 
in  the  state  of  snlphurot,  as  described  at  the  beginning,  page 
117,  J  37.  The  ]»rc»encc  of  mangancso  in  the  ore  may  be 
detected  by  mixing  ■  portion  of  it,  pulverised,  with  carbooate 
of  Modn,  and  licattng  it  before  the  blowpipe  on  a  strip  of 
pbtinimi.  The  melted  mass  will  aaeume  a  green  cotoor,  if 
manganeiQ  h  prcaent. 

m.  Liuitly ;  by  adding  pho«i^atc  of  soda  and  ammonia  to 
the  eitnte,  ns  described  before,  a  pred[ritate  uf  utnmonio- 
phosphate  of  magnesia  will  be  produced,  either  immediately, 

'  after  a  while. 
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SH,  TluB  OK,  andjied  bv  Beudaui,  Bertliier,  mi<1  Klap* 
roth,  gavu  the  following  r«sulu  ; — 


BngkBd. 

BtlfMV- 

Hwo. 

(WbonMadd 
Oifde  of  MiiigBBeH 
Lime 

Sfi.97 

38.78 
0,39 

('.!>a 

0.00 

53.0 

41.0 

0.6 

0.0 

S.4 

fi7.ao 

3G,O0 
8.30 
1.2S 
0.00 

100.00 

100,0      1  100.00 
IWrtliltr       Klioroih. 

66.  Amfyti*  Iff  east  iron.  Cut  iros  ia  »  CQmbioalion  ul' 
■WtaUiG  iron  nnd  carbon,  whivh  toko  place  in  tli«  smdting 
farnicc,  nnd  at  which  tlti^n  aic  thim  vnrirti«a ;  thd  wUte^ 
Uie  gnj  or  inoUled,  imd  ilie  blnck.  Altboi^b  cart  iron  in 
etaentiklly  n  cvlraret  of  iron,  yd  iw  contUtnonU  do  not  con- 
sin  of  iron  and  carbon  onljr,  but  it  ^imnUI}'  oonininfi  bcaides 
■erenl  forel^  aabatanoea,  aucb  »*  tilifium,  manffaneie,  phoi- 
phortit,  8k.,  IUc  i>rMeiice  of  wliich  modiry  tbc  properties  of 
cast  Iron  very  uBicrialt;. 

27.  The  foUowiog  tabic  sbowa  Uie  coiniMuition  of  ca«t 
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W.  Som«  vamtica  of  cast  iron  may  contain  as  much  as 
S  per  cent,  of  carbon. 
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S9.  Mr.  L.  Swanbcrg  givea  th«  Tollowitig  raalj-ii*  of  cast 
iron  from  North  America : — 

itnST  CAST   IBOK. 
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60.  Cast  iron  from  i!ie  Rmclting  furance  of  tbc  Lehrigb 
Iron  Company,  coutaiued— 


Carbon        . 
Kilicium 
fiu^hiir 
Calcium 
Aluminium 
Copper  . 
Pho«phonu 
Inn  . 


4.40ei 

i-oaM 

0.0900 
0.0163 
0.iHOtf 
0.01S2 
0.0017 
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61.  fVJiile  eati  iron  ia  produced  lu  the  iim<.-.1tiiig  funinco 
wboB  BMUipneH!f«roii«  ores  are  emploj'i-c].  or  tfhm  Ibn 
qniud^  of  ore  Km«llfil  fs  (troportionally  greater  tliau  tb«t 
of  the  coVe  i  vhite  etui  iron  ttt  |>ro<luced  alao  vrbeu  grey  caal 
iron  u  suddenly  i;liille4).  It  liM  a  mctdlUc  luiln.-,  and  nonte- 
timea  ■  stlTery  appearance.  Wbcji  it  containn  munganwe^  it 
often  cryBtallUoB  in  volumiaoiis  quadraii^'ular  pjToiniik.  lu 
•p.  gr.  Is  from  7.44  lo  7.84. 

62.  When  while  etui  tn»«  is  treated  by  an  acid,  no  (Ophite 
is  depoeihid,  as  is  the  ca^  with  grey  east  iron.  Miui- 
ganMilkroiM  white  cast  iron  is  generally  em]iloy*!d  Tor  the 
manufacture  of  sted. 

68.  Orrj/  etut  iron  is  generally  prodnced  from  one  of 
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K  good  quality  vhen  (he  smolting  U  properly  managciJ.  lu 
Mloar  M  gTvy,  ita  frncturv  is  granular,  alwnys  porous,  nnd 
nmr  taltcs  a  gixxl  polish.  Its  sp.  gr.  varies  frara  G.79  lo 
7.0.5.  It  may  be  cAsily  filed  or  borod,  mid  if  treated  by  acids, 
a  Rttiduam  of  gmpliile  in  k-A,  titotigli  in  1ms  coni<td<^rntilc 
((uantity,  howwer,  tlian  i*  the  ciwc  with  bbck  cost  iron,  and 
it  alwaya  contoini  a  certain  quantity  of  ailjciuii),  u  atiovrn  in 
the  preceding  table*. 

64.  When  ffrry  eatf  tmit,  b<!ing  fuHod,  is  suddenly  RhilU-d 
by  tliri)wiits  twld  water  u|)oit  it,  it  nndi^rgocs  a  Rpcrioi  of 
teinjXT,  Olid  becooWA  converted  Into  n-Iiit4>  cnM-iron,  which 
modUeaiiou  in  always  produwd,  ha  lesNl  piuiiidty,  cvt-n  wIr-h 
tt  Is  oooled  loo  rapidly  ;  and  in  that  case  it  bec(ini<»  hnnler. 
more  brittle,  and  the  carbon,  instead  of  bdnR  as  beforr,  niorvly 
in  the  state  of  solution  in  tli«  iron,  enters  then  probably  into  a 
state  of  combination  with  the  iron :  for  afW  having  been  thus 
chilled,  it  no  longer  dcpovitA  graphite  by  trfatment  with  an 
wad,  tbucarbonocapingin  tli«  stnh^  of  corburott^d  hydrogen. 

65.  The  proMnee  of  pha»iilioru>i  in  grey  east  iron  di- 
tninialtcs  its  tenacity,  but  uugnxnts  itH  fluidity,  and  renders 
it  mm  applicalile  t«  the  custing  of  objvctH  nf  art. 

66.  Black  eiut  iron  owes  its  colour  and  properties  to  a 
certain  i|anntity  of  carbon  which  has  diwolvi-ii  wliiUt  treat- 
ing tlw  (in-  with  an  exceaa  of  coke  iii  the  sjoulting  furnace. 
Black  cast  iron  ia  digbtly  malleable,  but  Ls  easily  fractured. 
It  is  mam  fusible  than  either  white  or  grey  cast  iron,  ami 
when  treated  by  acids,  tlie  hydrogen  disengaged  is  always 
misod  with  carbureited  hydrogen,  which  gives  the  gna  a 
I-Btid  odour.  Olid  an  abundant  rMiduDm  of  graphite  is  left. 

67.  TIm!  prettenee  of  iron,  carbon,  silicium,  aluuiuiuin, 
nanganMc,  phospluirus,  and  sulphur  coutained  in  cn»t  iron, 
m^  bo  deiMted,  aiid  tlie  respective  qiiantily  at  theav  sub- 
stanc«s  determined  In  the  following  manner  : — 

88.  UiMolvi!  a  given  weight  of  the  cast  iron  iind«r  exami- 
nation in  aqua  regia,  evaporate  the  soluiioR  (o  diytuve,  mix 
the  residuum  with  three  or  four  timea  its  weight  of  ear- 
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borate  of  kmIb,  knd  futw  it  in  n  pUtiiium  cruciUe.  Be<Ib- 
toLm  the  ftucd  nuUM  in  hydnxihluric  acid,  evm|M>nte  again 
to  perfect  tlr^nwai,  dKnch  the  dry  miuti  witk  modenteljr 
dilutv  muriiktic  odd,  luid  nner  a  few  tmuut«8  add  water. 
Tliat  whicti  l*  let\  in  an  in»olul>le  state  is  sUicsi  aepuaie 
it  liy  filtering,  w&sli  it  on  ibe  filter  vitb  water  sligbtlj 
addified  wUb  mariatic  uid,  dry,  and  ignite  it  in  a  pla' 
tiaain  crticiblv,  and  then  weigh.  The  silica  nliouM  br 
perfecitj  drjr  before  igniting  it,  bemuse  a  loss  might  olbcj^ 
wiee  be  eustainod  by  prqjcction,  and  the  crucible  tbould  be 
kept  covered  whilst  cooling,  in  order  that  tbe  powder  mnjr 
nol  absorb  inoisture.  Freta  tbe  wedghl  of  the  Bilica  obtained, 
tiiat  of  tlie  ailiduin  in  the  eaat  iroD  ia  calculated.  100  graiui 
of  silica  repreeeut  48.4  of  ailicium  ;  or  each  grain  of  silie* 
(Si  0,)  eontainii  0.4HO.SO  uf  dUiduui. 

69.  The  4|uantit7  of  phoipAonu  is  determined  bjr  dissolv- 
ing a  known  wdgbt  of  Uie  oast  iron  under  examiiMlion, 
30  grains,  for  exaitiple,  lu  aqua  regia,  or,  better  still,  in  nitric 
uciil,  and  «t<parnting  tbe  silica  by  ers[K>nUion  to  diynen^  as 
we  just  said  ;  cnrbgnatc  of  potash  is  then  added  to  tbe  Al- 
tered liigitor  ;  ihlt  precipitalex  the  phovphorus  in  lli«  state  of 
bwde  pcrpbosjihate  of  iron  mixed  with  pcrox7<lc  of  iron. 
Tlifl  precipiinti.^  should  thun  be  irratcd  with  eau*tie  polasli, 
in  a  silver  crucible,  in  order  to  (ranslorm  it  into  plioapbnto 
of  potash  i  water  is  poured  upon  the  mass,  which  ditiaolm 
the  pbuepbate  of  potash  and  leaves  tbe  pcroxjdi^  of  iron  in 
an  insoluble  state-  The  whole  is  thrown  on  a  filter,  and 
the  filtrate  is  then  superMtujsted  by  an  acid,  an  excess  uf  so- 
lutioQ  of  chloride  of  ealduin  is  poured  iu,  and,  on  adding 
adUDooia,  a  predpltiite  of  phoagthate  of  Lime  ia  produced, 
ftrnn  wklob,  after  ignition,  the  phosphoric  add  is  eetinuied. 
60  grains  of  pbosi^Mde  of  Udm  represent  72  of  phosphoric 
acii^  or  3S  of  phoapbonut  i  or  cadi  gnln  of  pboaphate  of 
Ub«  repieeents  O.SMIH  grain  of  plwApboric  add,  or  0.2449 1 
tnlta  of  phospboms. 

70.  Or  lo  the  above  mentioned  solution  of  phosphate  of 
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potaali,  nentnUxed  bj  on  acid,  a  known  irei|tlii  of  reoenily 
ignited  prMoxydi;  of  le«d  i*  add«d,  itie  wbole  \*  CTHporslMt'j 
to  drynett*.  and  tite  rcviduam  b  igniied  iu  a  sinull  count 
ptnaed  crucibkt    the  uiiui  is  then  vreighi^,  luiA  from  the 
wri|;lit  tliUK  obtained  that  of  lli«  [irotoxydi'  of  Itiul  employed 
is  ileductml,  tiic  rnmiiinder  indiciitcs  tho  quantity  of  anby- 
droua  pboafrfioric  acid,  7'2  grains;  of  which  ivpreeoat  32  grain 
at  phoapliorus,  or  each  grain  of  which  ooaMins  0.449 18  grain' 
of  phMphoras. 

71.  Tlic  quantity  of  W/M&nr  contained  In  cast  iron  may  b« 
euicnated  by  dL^solvinj;  th«  cast  iron  in  a^a  f^ia.  and 
craporating  the  eolution  to  dryncw,  treating  the  reaiduum 
Mrith  water  acidified  hy  a  little  nitric  acid,  and  tillering.  Tbo 
poroxydo  of  iron  is  predpitatcd  by  ammonia,  nillect«d  un  a 
litter,  washed,  drkd,  and  ignili'd.  The  liquor  liltiTpd  fruin 
the  peroxyde  of  iron  shoold  tli«n  Ix;  Hupcnatu rated  with 
nitrie  acid,  and  the  aalphnr  which  him  b«en  conrerted  into 
sulphuric  ncid,  hy  the  abovr  Irealmtrnt,  >*  thi»i  procipiiatm) 
in  tbv  slalo  of  sulphate  of  facryta,  by  pouring  a  soliiii'un  of 
ailralc  of  baryta  into  tha  tiqoor.  The  precipitated  euipbal« 
of  baryta  is  allowtsl  to  scttio  oumplctvly  at  the  bottom  of  llut 
vemel,  the  ckar  s«i|>rrnRlnnt  liquor  is  llim  careful^  decanted 
and  ropla4«il  by  n  fresh  quantity  of  boiling  watir,  ili«  jire- 
cipitate  is  n)tabi  allowed  to  aottio,  and  this  washing,  by  snb- 
adeoee,  Is  re]nateil  three  or  foHr  times,  in  ordi^r  tlut  tlie 
predjntato  inny  ngglonierat*  well ;  ihs  wlnde  it  then  thrown 
on  a  filter,  aod  the  precipitate  is  Anally  washed,  dried,  ignited, 
and  wdffbed.  1 17  grains  of  sulphate  of  baryta  contain  40 
of  Milpliurit  aeid,  or  16  of  sulphur ;  or  each  grain  of  stil- 
pliate  of  barytu  eoiilalns  0.34368  grain  of  sulphuric  add,  of 
O.IS747  grain  of  sulphur. 

7?.  Tlie  prujwrtion  of  rarAo*  contained  in  c«tM  iron  can- 
not bu  determined  by  disaolnng  the  iron  in  an  acid,  bccauso 
^  earbon  eacapea  partially,  and  sotnetimr!*  (when  in  small 
tpnntity  or  In  combination)  totally  in  tbc  state  of  carburet  of 
hydrogen. 
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73.  One  of  the  processes  bjr  whirb  ilic  qauititf  of  carbon 
out  be  accuraleljr  del«nniiied,  U  tbat  of  IlcriUUir,  whiHi 
omuuU  in  pulverixiog  or  tiling  thu  cut  iron  to  b«  «x«BL)ftcd 
(for  w)iii?Ii  purpose  Tery  h&rd  and  Snc  filoa  only  innst  be 
U9«d),  aiid  pUi-ing  100  grains  of  the  pnlvsrind  iron  so  ob- 
laiaed,  in  a  laj^ge  pomlain  rapanle,  aad  kcc]Hng  it  conslantlj 
moistened  irilh  vrat«r  containing  n  tittle  (xoboiod  sail,  ami 
ezpOBinK  it  to  ll>e  ataio8pher«  for  10  or  12  dAjra.  Tlw  nut 
or  OXjdix«<l  jiorliunH  wln«b  wtU  luve  formeil  nbnuld  Iw  r«< 
noTcd  uvenr  momiiift  by  trituration,  or  Itligalion,  and  clutri- 
Mioft.  The  |N>nioo!i  of  iron  wltieh  liavi*  not  be«ii  attaclced 
an  retuned  to  the  capsule^  and  afiuiii  kvyt  r.s[>awNt,  iit  the 
mca«t  Matev  to  the  atnecpbere.  The  irtiol^  of  ilii^  iron  having 
been  thuK  oxydiied,  an  exceaa  of  lijrdroclilorir  a<-id  it  add«d, 
and  ihiT  wbote  \»  evaporated  to  dryii«&« ;  hydmi-hlorK  add  is 
again  iiddcial,  uud  the  whole  la  thrown  ixi  a  filter  and  washed. 
The;  iiuoluble  residuum  is  dried  in  a  covered  platinum  cruci- 
ble and  wei]thed.  The  cover  of  th«  pUtinuu  crucible  is 
then  removed,  and  tbc  residuum  in  tlie  cradble  is  again 
ignited  in  contact  with  the  air,  iu  order  to  burn  ibe  carbon. 
The  crucible  is  then  weighed  again  ;  tbe  lou  indicates  ibe 
qiimitiiy  of  carbon.  Tbc  aslies  left  (if  any)  raa;^  Mosist  of 
silica,  or  of  grapliitv ;  in  that  miv-,  they  ^liould  be  botled 
witli  a  solatioD  of  cau*(ic  poliuh,  whicli  will  diSMiIre  tbe 
silica,  whiUl  the  gru]>liilu  will  remain  in  an  inaulnble  state, 
and  its  wdghl  may  tlicn  be  ascertained. 

"  M.  Regnault  pn>iioW  attatlirr  vtrthod  for  lite  easy  antl 
aocnrate  dvtermination  of  tbe  cJirbon  contained  in  ca.-<t  iron. 
Five  grammeeof  cast  iron  reduced  into  61ingR,  when  it  is 
mA,  or  |>u1vcriEed  in  a  mortar  wli«n  it  ia  brillle,  ore  mix«d 
with  60  or  80  grammes*  of  chroonntc  of  lead,  previously  fiMod, 
onc'lliird  or  o««-fourili  of  wluch  mixture  is  Ml  a-Hide.  Five 
gramnKi*  of  chlorate  of  potaab  are  iban  added  to  tite  reroaiB- 
d»r,  wUcb  chlorate  of  potash  contain*  about  the  quantily  of 
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oxygen  aecevnary  to  «)nT«rl  tliv  iron  into  pcroXy<ln ;  luid  llie 
mixture  i.-i  intHxlucud  into  n  ^liu«  lubi',  ximilnr  to  tliosv  mu- 
|iloye<l  tu  Drxanic  anulyiii«,  btit  wliiuh  m*y  he  much  sliorlvr. 
Tlw  ponion  of  ibe  mixtirn  of  cast  iron  and  of  cbromate  of 
IokI,  wbicli  WHS  set  aside,  i»  now  itdded  ami  put  over  ibe 
other  portion  in  the  lube,  uiitl  liutly,  nn  RXxicmting  appa- 
ntuH,  nod  ■  IMiig'*  njipuriktii*  for  contlcn^ing  carbonic  add 
is  Hdftptvd  to  tbu  tube  m  for  porforming  nn  organic  uintTms. 
The  portion  of  ibc  tube  which  contnins  the  mixture  without 
chlorate  i«  brought  to  a  red  huit,  nnd  when  tliis  is  done,  the 
operator  begins  to  heat  the  portion  which  contains  tlio  other 
mixture  with  tlie  dilorate,  ai]d  the  lieat  h  Kradaall^-  lulvanccd 
in  proportion  nn  rbe  diMJigagi-inenl  of  the  gtH  beuutnm  slower. 
By  operating  tlius,  the  out  iron  la  firet  bnrnl  Hlmost  rom- 
pletely  b;  the  oxygen  of  tlie  clilorate^  and  only  a  very  auiall 
qaantity  of  Uii«  go*  cMapea  from  the  lube.  The  tempera- 
tun!  tlwn  twcoming  higher,  the  rombustion  in  finitluMl  hy  the 
chromato  of  lead  wliich,  in  fusing,  oxyilizrs  tli«  liut  portion 
of  the  caat  iron.  Il  is  adviMblt^  to  wrnp  Ibc  gloM  lube 
in  a  sJioot  of  copper,  bocausc,  towards  ibe  end,  the  boat 
must  be  strong  enough  to  fuso  the  cliramate  of  lead  ooniplelely. 

"  Th«  oxydiiwtion  of  the  cast  iron  ia  complet«,  which  may 
be  ascertained  by  Iriluraling  th«  msM  containod  in  t)i«  tube 
after  tlic  vombustioo,  when  it  will  be  Mvn  tint  not  a  pnrlicle 
remains  capaUle  of  being  attracted  by  a  mngnd.  'Mie  ana- 
lyaia  b,  beddeat  ao  ouU;  pedbnoed,  that  it  may  b«  oomplelcd 
in  leu  than  half  an  lioor. 

"  When  cnat  iron  contains  sulphur,  tlio  latter  remains  alto- 
gether tn  the  tube  in  the  state  of  sulphate  of  lead." 


74.  The  projiortion  of  martffanr*e  may  be  determined  i 
follow*  : — 

75.  Diuolve  the  iron  in  aqua  regis,  with  the  help  of  heal, 
and  after  sUghlly  Hupersatu rating  the  solution  with  ammonia, 
until  a  few  Aukes  of  peroxyde  of  iron  1>«slu  to  apfMar, 
apply  a  gentle  beat,  in  order  to  ascertain  wbctlnr  Umm  r«d- 
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tUeh  brown  flakca  will  rediMtilre  or  not  j  if  iliej  rcdbsolv*, 
it  is  a  pi-oof  ilut  amiuoiiia  lina  iiot  beea  added  in  sufllctent 
quantity ;  more  of  It  diould  therefore  be  poured  into  the  solg- 
tion,  drop  bv  drop,  unUI  a  few  flakes  of  peroiyde  of  iron 
which  it  produces  sre  uo  longer  redia^olved  by  applying 
heat.  A  solution  of  perfectly  neutral  persuc^inate  of  iron 
i»  then  added  to  the  fluid,  which  him  a  rL-ddish  brown  mlonr, 
until  a  prwipilato  ccasra  to  bo  produced  ;  heat  i»  applied, 
and  wtion  the  liquor  ha?  become  cold  the  reddish  brown 
precipitate  of  persuccinate  of  iron  is  collcct«d  on  a  filler, 
washed,  dried,  and  ignited  in  a  pUtinom  crucible^  and 
weighed.  Should  the  operator  ehanoe  io  pour  too  raueh 
ammonia  in  the  first  instanM,  the  error  may  be  corrected 
by  adding  a  few  drops  of  muriatic  add,  and  etining  tbo 
whole  well,  and  proceeding  as  just  directed. 

76.  To  ilie  liquor  Slterod  from  the  persuocinate  of  iron, 
oarbonale  of  soda  riiouLd  now  be  added,  and  heat  applied  i 
this  precipiiatcti  the  manganeee  in  the  etate  of  carbonate  of 
mangaiieiw,  which  should  be  collected  on  a  filter,  washed, 
dried,  ignile<l  by  a  strong  heal  in  a  platinum  eriiciblc^  until 
it  no  longer  diinini»<hej  in  weight  :  the  carbonate  of  nanga- 
nuM  a  thereby  ooDverted  into  maugauuM-manganio  osyde, 
in  which  state  it  b  weighed,  and  each  grain  of  whick  eon- 
toiiks  O.7209S  grain  of  maagueae. 


iMOx  riLiita& 


1.  The  iron  fltiitgs  met  with  in  cemmeree  are  oUcit  mixed 
with  pnrticlea  of  eoppcr,  tlic  presence  of  which,  for  pharma- 
ccutienl  preparation «,  it  evidently  objectionable  or  dnngtrwia. 
Thiwo  and  otlier  itnpuritico,  however,  arc  emily  Mtpontcd  by 
meaju  of  the  ntogncl.  Uut  it  is  nlwap  better  to  purchaw 
iron  tunung!<  Inxiead  of  iron  fliinga,  for  in  that  ubm  the 
prcacnoe  of  copper  b  immediately  obserrabbk 

2.  The  preaeoce  of  oopper  may  also  be  detected  by  pour- 
ing an  aqueous  solution  of  anunooia  opon  a  small  portion  of 
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the  BKngs,  >ad  ■Hnia^  tbc  mixture  in  conUct  with  Xhf.  air ; 
if  the  iron  fiUngs  be  pur«,  the  liquor  wit)  rnnitin  colonrleaa  t 
>D  tbe  coutrarjr  cose,  it  SMumes  a  bliic<  colour,  whicU  l»  m> 
BMieh  tb«  IDOK  lulense,  as  it  cualains  a  lai^gor  proportion  of 
coppw. 


ISINGLASS. 


1.  Isingtiuw  it  o  glu«,  manuracturcd  ntmoet  uxclunTcly  in 
Rasna,  and  \t  miidc  chicdj  or  th«  air  bladder  and  sounds  of 
diScrent  kiodt  of  6th,  especially  of  Ibc  Rtnrg«on,  (AcipcnMr 
niuo).  It  in  tlie  finiat  and  boi  of  animal  ([lucn  )  tli«  but 
([Uallty  L*  •limped  ltk«  a  lyro,  untitluir  <]uality  m  in  aquare 
pieces  like  tlic-  LeuvuM  uf  a  book  (  tb<i  lowest  quality  ia  of  all 
sorts  of  ^lapes,  from  iui  having  been  dried  wllbout  care. 

3.  Ifiinglasd  in  used  fur  culinary  puqKae*,  for  fiuing  beer 
and  other  liquid;},  fur  making  court  planter,  nad  Mlffealng 
silk.  It  »)iou!d  be  wliite,  inodorous,  rvadily  and  i-omploKJy 
soluble  iu  liot  vrater,  and  in  cooling  form  >  ncmi-tnuuparenl 
and  solid  joUy. 

3.  When  a  ibin  piece  of  genuJiM  ialnglaas  is  looked 
ilirougb,  by  lioUling  it  before  tbe  «je  and  day-Ughl^  a  sort  of 
shining  appearance,  or  cAaloifOfnt,  may  be  observed. 

4.  Lnngluw  iit  onen  imitated  n-itli  tbe  intestinal  mem- 
branoB  of  ibi^  calf  and  of  the  itliccp  i  tlus  spurious  article 
may  bo  reoognitrtt,  bcoaaso  it  does  not  eiluUt  tbe  sbiaiDg 
appearnnoe  before  ulludvd  to  wh«i  hdd  beforv  the  light,  and 
beoaujt^  although  inodorous,  it  ha«  a  Millinh  flavour,  and  is 
geuenlly  in  thinner  jneccji  than  tlu-  genuine  innglniu.  If  it 
be  torn  asuiid«r,  it  will  be  ubii^vcd  tbut  it  may  be  rent  in 
all  directions,  whilst  genuine  iHtogtass  cannot  be  divided 
oUier«rise  than  iu  ihe  direciiou  of  its  fibrcH.  If  a  ptecu  of 
WtUcial  loiDglnss  be  macerated  In  water,  it  swells,  bul  Ui- 

of  retaining  its  ^liape,  IB  Is  the  otse  witli  genuine 
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MiogUm,  tl  beonmes  divMed  into  small  pi«cM.  running  a  Mrt 
of  cnrdjr  precipitate  ;  anil  if  treaU-d  wUIi  l>oiliiig  water,  about 
ODC-lhinl  of  its  weiglii  is  l«l't  in  au  itidulubk  atotc,  antl  tbe 
ll^iaor  does  not  ronu  a  gooil  jelljr. 


KELP. 

BMTI'-H  BARILLA. 


1.  K<!lp,  OT  RriitHh  hnriltn,  in  an  alkali  ^lill  more  impure 
than  barilla,  anil  wliich  i»  obtAiDed  in  ihi*  coiiiitr;r  bj  burning 
various  ust  wc<s]x.  Tl  Midom  oontain*  more  tban  fraui  two 
to  fire  per  oenU  of  real  aodii.  Tbe  manufactUK  of  kelp,  like 
that  of  barilla,  ia  nlnioH  abandooud,  czcwpt  lu  a  sovrvt  of 
iodine.  —See  Athr*  and  Barilla. 


KCI'FEK-NICKEI^ 

'  PROTO-AIiSENIl'BKT  OF  MCKEL. 

I .  Tilts  mineral  is  tbo  most  abundnni  of  th«  ores  of  nickel, 
It  bos  a  reddisb  oolonr,  Bom«frhat  like  co]>]t«r.  but  it  contaju 
no  copper.  It  is  insoluble  in  hj-drocbloric  nd<l,  but  it 
readily  diMolved  in  nitric  acid,  and  lit  luiiia  rcgia.  Itoaeting 
tranafonnit  it  into  liulc  anoniatc  of  nickel  of  a  green  colour. 
Tbe  eonttttuenta  of  tlua  mineral  are  m  foUowa : — 


RUttOdwf 

A1W(M*L 

t|B  III.  Tkku. 

KkM  ... 

t4.1D 

«8  90 

4II.H0 

43.00 

AiMnlc, 

64.7^ 

4G.43 

30.04 

63.03 

o.ns 

0.34 

0.00 

OAi 

Uad 

0.32 

osa 

0.00 

0.00 

AnUnoBv 

0.00 

U.0O 

8.00 

0.06 

CoMl.... 

0.011 

0.00 

OK 

o.)a 

Sulpluit... 

0.40 

OJO 

100 

>nno 

S.I3 

oMfHo.a) 

»0.M 

ino2 

100.M 

iutmtitt. 

Ittl 

Ikntixr. 

tbilBM. 

S.  T1i«  analyiii*  of  ku|>rer  nickel  i*  porfomMtd  by  lint 
redadng  tbe  mineral  into  very  6ne  powdor,  and  boiling  It 
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aqua  nepa  until   iliit  nulpliur  (if  nny  M^arntnt)  has 

glomenited  into  jvllow  liiinpN  wliicli  mny  lin  ]in|ii)rnl<-il  by 

Itering,  tlie  jwlution  should,  of  cuiir;!^,  be  diliilvd  with  wator 

eGwe  Altering,  for  the  filti^r  would  olhorwiM;  be  corroded  bjr 

t  >dd,  and  the  liquor  would  hurst  ihraogh.   The  sulphurie 

jd  which  has  tx^cii  produced  by  the  actioD  of  aqua  regia 

■pon  tho  sulphur  of  the  mineral,  and  which  ia  conlaloed  In 

he  liquor  llltorcd  I'rom  the  himpa  of  aulpliur   and   other 

llnsoliible  portions,  should  bo  precipitated  in  the  stale  of  sul- 

hatcof  bnrjrtahy  a  solution  of  chloride  of  hariuni,  il  Biay  tlien 

coUeeled  Od  a  fliler,  washed,  dried,  ignited,  and  weighed, 

[417  graitu  of  sulphate  of  baryta  =  40  grains  of  iulpliuric 

cid,  anil  GODscqueally  16  grains  of  sulphur ;  or  eaeb  grain  of 

Jplute  of  baryta  ooDtoins  0.34^G8  grain  of  iiulphuric  aoid,  or 

L18747  grain  of  sulphur.    The  lumps  of  sulphur  which  may 

itbnned  whilst  boiling  with  aqua  regia  dhoutd  he  wiuhed, 

,  and  Hraigheil,  and  their  weight  added  to  that  of  tli« 

ulpbtir  repreoented  by  the  sulphate  of  baryta  obtained,  ([ives 

whole  prapenion  of  the  »ulphur  in  ihc  oiineruL     After 

tibavinK  wd^lK-il  the  yellow  lumps  of  Kulphur  they  should  be 

exposed  to  B  red  heat  on  a  strip  of  platinum,  or  in  a  small 

tinuin   cap«alc,  if  pure,    ihi-y  will    burn   away   without 

:Iue,    in    the   conlrnry   case,    the  residue   loll   must   be 

umod  to  that  in  the  filter. 

The  liquor  filtered  from  the  *ulphate  of  baryta  ahould 
.  bo  treated  by  dilute  nulphurio  ncid,  in  order  to  |)recipi< 
tha  excme  of  cliloride  of  barium  eRi|>loyed  whicJi  w 
Mfioraled  by  fllleritig.  The  anenin  aeid  contained  io  titc 
liquor  mnxt  now  be  converted  into  nnwDiiniii  acid,  by  bmling 
with  a  large  esceM  of  Kulpburoiii  acid,  which  may  be  done 
U  follows :— The  mlulioo  U  poured  tnio  a  florenec  tlask,  or 
aoatraiu^  and  a  large  cxceaa  of  a  eoneenintcd  luiucoii*  mIu- 
I  of  lulpbnroua  acid  ia  added  i  (he  fUsk  should  bo  inclined 
I  augl*!  of  about  -ii',  iu  order  to  avoid  lost  fWim  tpurling, 
liquid  thcreiu  ia  gradually  nuned  to  the  boiling  point, 
is  kept  elmmering  at  a  gentle  Iwial  until  all  odour  of 
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.^phoTM*  Mid  buu  vanifthed;  >  current  ot  sulphurised 
l^dragCQ  U  t}usa  pMWd  through  thv  luiuor  until  it  hM 
■oqiiired  a  stroitg  odotir  of  the  gu ;  the  fluk  is  ili«n  corked 
up  and  allowed  to  remain  for  about  one  hour  in  n  warm  place, 
it  is  ibi-ii  uncurkcit,  aiid  slowly  evapontted  at  a  gvotle  heu 
until  all  odour  of  sulpliuretted  hydrogen  hns  disappeared ;  or 
else,  after  having  led  thi!  solution  saturaUMl  ivith  sulpbnralied 
bydrogon  at  r«tt  for  iihout  an  liour,  as  we  said,  a  Mreain  of 
carboDio  add  giu  may  be  piMtcd  through  it  iii  ordt'r  to  expd 
the  lulphurctied  hydrog<?n  ;  in  cither  ckm^  the  Uut  traca  of 
sulpburct  of  arecnic  arc  pr«ci]Htat«d.  Tbo  yellow  prccipjtate 
which  is  a  trisulphurrt  of  Br«cnici  is  eotlcctral  on  a  oounter- 
p(HBed  tiller,  washed,  dried  at  a  steam  heat,  and  weighed. 
In  wlMle  numbers  124  of  irisulpharot  of  arsenic  ro|>resent 
76  of  useuio,  or  decimally,  each  grain  of  siilphuret  cootaina 
0.60903  grain  of  arsenio. 

4.  The  ijuantity  of  arsenic,  hovrover,  cannot  be  d«duc«d 
directly  from  the  sulphuret  obtained,  because  its  eompoeilioa 
It  not  definite,  it  conluns  au  excess  of  sulphur  Irom  the 
partial  decompoeitioo  of  the  sulphuretted  hydrogen  employed 
to  precipitate  it.  After  weighing  the  eulphltret  of  arsenic, 
as  above  sud,  it  should  be  shaken  from  the  filler  into  a  large 
glniin  h(ithftr  covered  with  a  concave  gla^s,  or  wilh  a  porcelain 
etpsulc,  and  treated  therein  wilh  aqua  regiai  the  cotuiter- 
jKiised  Biter  should  tlien  be  weighed  Bgwn,  In  order  to  know 
the  exact  weight  of  sulphuret  of  arsenic  operated  upon.  The 
action  of  tho  aqua  rcgia  converts  the  sulphuret  of  aiMaic  in- 
to arsenic  add,  a  portion  of  the  sulphur  sepantea  in  yoUow 
lump*,  which  may  be  weighed  as  pure  sulphur,  tbo  other 
portion  of  the  oulpbur,  which  has  been  converted  into  sulphuric 
■cid,  is  preciptlatcd  as  sulphate  of  baryta  by  chloride  of 
iMuium,  from  the  we^ht  of  which  that  of  the  sulphuf  is 
wloulated.  At  above  mentioned.  The  collective  wdght  of  the 
mlphur  obtained  in  yellow  lump*,  and  that  reproscnled  by 
the  sulphate  of  baryta,  giveo  that  of  tbo  sulphuret  of  arsenic 
operated  upon,  and,  oonncquently,  that  of  the  arsenic  in  the  ore. 
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5.  '^tltifli*  of  converting  tli«  oneiiic  aoJd  contained  io  tbo 
•olntion  Into  nrsenioliH  add,  hj  mvattic  of  xulpluifxiUB  acid,  as 
w«  oWDtionuil,  tli4!  liiiuorcmny  Ih-  pr<:cipiiAted  at  once  by 
aalpliurcltoil  h}-drogcn,  the  only  ditTvrence  ii^  in  tlie  tL-D|jth  of 
tjiac  miiiired,  arMrnic  acid  being  much  Icm  rcRilily  prccijM- 
Wed  by  Milphurottod  hydrogen  than  areenious  acid.  TIic 
Iwt  t»cc8  of  sulphurct  of  Arsenic,  hoiv«Tcr,  may  lie  pre* 
cipiiutcd  by  digicsting  the  solution  BatUTatod  witL  »iil[iliurelted 
hjdn>gi-n  at  B  gentle  beat,  until  all  odour  of  the  gu  hu 
vviiithi-d. 

6.  To  the  liquor  which  was  filtered  from  the  sulphuret  of 
ancuic,  nitric  ncid  should  be  added,  nnd  it  ihubI  be  con- 
centrated by  boiling,  nftcx  which  an  ej:ces»  of  ammonia  la 
added,  in  order  to  precipitate  tbe  iron  in  the  Mute  of  poroxyde 
of  iron  of  a  ri-dilish -brown  colour.  Thr  liquor  lil(l^^ed  from 
thin  precipitate  i»  blue,  and  contains  the  nickel.  Af,  bowcvWr 
tliis  precipitate  of  peroxyde  of  iron  usually  retaim  a  small 
quantity  of  nickel  which  baa  fallen  down  with  il.  it  is 
adrlakble  to  redisaolve  It  in  hydroohloric  acid,  and  to  repre- 
cipttate  it  by  Tuclu'  method,  that  ts,  by  carbonate  of  baryta 
as  ibllows ; — The  peroxyde  of  iron  kaTlng  been  redissolved 
in  hydrocltlorio  acid,  a«  judt  aaid,  an  exce»  of  pulvericed  ear- 
bonale  of  baryta  is  |;radaaUy  added  to  tike  toluiioti.  Tlie 
pcraxyde  of  iron  falll  down  with  the  ezeeM  of  carbonate  of 
baryta  in  the  state  of  a  light  brown  precipitate,  whicb  is 
allowed  to  aeltle  fur  about  a  couple  of  hours ;  tite  whole  is 
then  thrown  on  a  filter,  the  precipitate  is  wuliod  with  hot 
water,  and  tlte  filtrate  is  put  by.  The  precipitate  on  the 
filMr  y  then  rediaulvcd  by  hydroclUoric  acid,  and  the  baryta 
it  fini  pvecipilateil  by  dilute  uilphurlc  acid  which  U  dcparated 
by  filtering,  and  the  Uquor  being  treated  by  auinionia,  Ibe 
peroxyde  of  iron  falls  down  in  the  form  of  a  rcddish-bn>wn 
pirecipitale,  which  may  now  be  collected  on  a  filler,  washed, 
^ed,  ignited,  and  weighed. 

7.  The  liiiuur  filtered  from  ibe  carbooate  of  baryta,  and 
whicb  waa  put  by,  as  above  mentioned,  slwuld  likewiM  bo 
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treated  hj  ditule  sulphuric  acid,  in  order  to  (irrci|Ht«ti>  tbe 
«xoe^  of  bwfta  in  M>luiion,  and  the  liqnor  flilered  rrom  tbts 
najr  now  b«  added  to  tliat  wbicli*wtts  filtered  tram  tlie  per- 
(ixyite  nr  iron;  botlt  are  then  mixed  frith  the  blue  tMiuor 
whii-h  wax  filtrrwtl  from  the  )teros]rile  of  trun  in  tbe  tint 
iiulaoce,  and  an  cxinm*  of  entutic  potaiih  is  a<l<ted  i  thii  jwo* 
duces  an  apple  given  precipitate  of  bjdrnic  of  oxjrde  of 
nickel,  whicli,  bring  coJluctnl  on  a  Ulter,  uliould  bv  tJMTOughlj 
waabod  with  hot  water,  dried,  i^iled,  and  weighed. 

S.  When  ooValt  if  present  at  ih«  nme  tiin«,  it  is  staled 
that  1)/  adding  hjdroeulpharet  of  amtnonia  to  tbe  ILcpor 
fihend  fr«tn  the  nicki-t,  it  will  precipiinte  (he  eoball  la  tbe 
«M«  of  black  eiilphuret ;  iho  truth  i«,  that  bjrdroeulphur«t 
of  amtnonia  will  indeed  produce  a  black  precipitate  of  ml- 
pharel  of  coWt  in  that  liquor,  but  that  most  of  tbe  oolwU 
will  have  V«n  precipiUtod  with  the  nickel  by  tli«  c*aMio 
potash.  It  is  crrooron«  to  believe  tbnl  potaah  doea  not 
predpitute  cubnlt  from  a  rolutioo  contitinii^  an  excew  of 
anunonia  and  of  ammoniaeal  Mils  ;  I  am  saliafled  ifaat  wbai- 
over  innjr  bo  the  qaantit]r  of  ammonia  and  of  ammotiiiMal 
taitf,  Mludon  of  canstic  potash  will  always  precipitate  a 
large  proportion,  nearly  the  whole,  of  tlie  cobalt  IVom  such  • 
■olutiofi,  and  this,  although  wcU-bMled  water,  ttee  fVom  air, 
may  have  been  empkiyed.  Ho  aumrate  meiliod  of  Mpanting 
nickel  from  cobalt  luu  yM  be«n  made  known. 

9.  IT  aulimonjr  is  present  in  the  ore.  it  may  be  easily 
(lelcetcd,  bccauae,  on  treating  ttic  eolutlon  bjr  sulphurclt^d 
hydrogon  an  above  mentioned,  Hk  llr»t  prcin'pi<at'^  lloit  falla 
down  la  aulphuivl  of  antimony  [  it  i»  only  aflcrwanis,  and  by 
coniinuing  tbe  current  <if  the  gas  through  the  licinor  that  tbo 
arsunic  ia  precipitated.  If  the  opcrnlor  wishea  to  detcrmiiw 
the  proportion  of  tbe  antimony,  he  iliould  dry  ihoroaglily  tbe 
preeipilHte  produced  by  sulphure(te<l  hydrogen,  and  tlicn 
Introduce  it  into  a  t^lasa  bulb,  and  Iteal  it  ihi.^rrin  In  a  stream 
of  hydrogen  i  a  iuall  residue  of  antimooy  is  obtained. 
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bU  redaction  of  the  tulphnrct  of  BntimoD/  to  the 
inclullic  state  ia  canlj'  nffectcd  wlib  the  apparatiu  in  the 


**  Hie  Baak  a,  contaiiw  nnc  and  wiiier,  Md  aolphuric  aciil 
U  poored  bio  it  tbraogh  tii«  luniicl  b,  in  order  to  produce  a 
•loir  current  of  hydrog«n  gas.  The  hydr<^tn  gms  escapefl 
through  a  g1u<t  tube  bent  at  right  anglm,  und  provided  with 
two  bulba  e  e.  into  vrhleb  the  groatoflt  purtimi  of  (li«  moblure 
of  the  gaa  ooadeoMa  ;  in  order,  hovrevrr,  to  ilry  it  romplfrli'ly, 
it  paaacs  throitgh  another  gUxH  tubn  d,  fdltd  witli  diloridc  of 
caldon.  tu>d  tJt«nce  into  the  glotu-bulb  ff. 

*'  After  havinj'  dried  the  Buli>hitrei  of  uiitiaiooy  upon  a 
weighed  lill«r,  and  weighed  tha  nulphurel  itaelf,  Ihe  grVBtest 
portion  of  it  ia  introduced  into  an  iMcuratelj'  weighed  appa- 
mluA,  conalatiDg  of  a  |{las3-bulb,  on  eacli  aide  of  which  a 
glana  tube  Is  soldered.  The  whole  [>orliun  i*  introduced  into 
the  balU  and  tJke  tub«ii  on  t-Acli  aide  of  the  glus-hulb  are 
eleaned  with  (he  feather  of  n  pen.  Tlie  apporattiii  i*  then 
wdgbed,  in  order  to  aaeeitatn  the  weight  of  (lie  aulphurel 
kboat  lo  be  treated.  £Tei7thhig  Iwiug  rcMlj,  a  current  of  i 
dry  hydrogen  gas  ia  passed  Ihrougfa  the  nppamtiu,  and  when 
Oiled  with  it,  the  bulb  containing  the  aulphuret  of  antlmonj 
IB  gradually  heat«d.  If  the  composition  of  tlie  Utter  b  sucli 
tliat  it  oorreaponds  to  that  of  oxyde  of  antimony,  (be  wliote 
«f  the  sulphur  ia  oonverted  into  aulphurettcd  hydrogen,  and 
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the  antiiDony  rentftin* ;  if,  ««  tho  oontnrj,  it  m  a  high«r 
dtf^Kc  o(  Bdlphnralinn,  or  n  luixliiro  of  dttvcnU  dppreM  or 
Bolplin ration,  tlwre  riTnninii  mirtnllu-  nntiinony  likiiwisc,  but 
«ulp)iiir  is  llrst  Bubliinc<l,  nnri  xulphurrtti-d  hydrogen  ia 
formed  aft^rwanlg.  The  sulphur  in  drpoNled  first  Dt  the 
upper  part  of  the  bulb^  but  on  rontinuing  the  heat,  and  b; 
the  eflltct  of  the  ciirn-nt  of  hydrogen,  it  i»  driven  towards 
the  «xtnunity  of  the  glan  tube  at  the  end  of  the  ^)p«ntiui 
liy  Dienns  of  a  emnll  Bpirit-lamp.  tbi*  salphnr  is  exp«]kd 
from  the  tnbc  as  fast  ns  il  sublimes,  adi)  when  tho  operator 
percnves  that  no  more  sulphur  in  Tolntiticed,  and  that  llie 
production  of  th«  sulphuretted  hydrogen  has  cea«e>),  lli« 
apparatus  is  <iilfered  to  caoI,  the  cttrreni  of  h^-drogen  b«ng 
continued  during  the  tinut.  U'hcn  the  appDrntiui  hint  com* 
pleti>ly  eooJad.  it  i»  taken  to  ]uce«-j>,  and  tho  )osa  of  weight 
wu  sulphur,  th«  remaindia-  in  antimony. 

"  Wbea  it  is  wiahed  to  convert  Kulpharet  of  antimony 
into  nettiUic  anlimony,  by  means  of  hydroKt^n  gas  iIk-  l>eat 
is  ranwred,  when,  upon  lightit^  tlic  gas,  tlw  odniir  of 
solphurous  acid  cr-asof  to  be  smolt,  or  bettor  stilt,  when,  by 
lioIdtDg  a  glaM  rod,  moistcnod  with  amraoni*,  at  a  aliort 
distance  from  the  fliuniN  no  whito  cWinU  are  produced. 

"  This  method    gives  aa  accuralo  result  only  wlien  the 

■ai^eriinent  ia  perfonnod    witli   the   rrquisiti;    out.     It  is 

to  prevent  the  sublimation  of  a  small  portion  of 

ny,  whicli  dc|iotiit«  at  the  upper  part  of  tho  bulls  and 

lidi  ponetratM  even  into  the  tub^  when  tlie  h«t  enplojcd 

in  the  operatKm  has   been  strong.      If.    on   ll>c  contrary, 

Jtbit  bent  ia  too  fecUc,  th«  skilphur  is  not  totally  expelled 

^{rnoi  the  Hulphurut  of  antimony,     klorcorer,  th(^  liydrofcen 

really  carrieJi  away  an  exlrcntely  sli(;;ht  qnanttty  of  antimony, 

owing  to  which,  it  burns  towani*  the  end  with  an  abooat 

Ifrnpsreeptiblu    furou    of    luitimony,    wlucfa    deposita     rery 

tlligbl  tmcodi  <tf  oxjnle  of  antimony  at  the  orifice  of  tho  lube 

'■t  which  the  gun  is  inllamed.     In  ronitetiuenoo  of  this,  it 

generally  occnrs  tint  in  moft  aiialyso*,  thu  operator  obtains  a 
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litllo  Um  ftnUmtmj,  and  a.  Liltlo  inore  aulpbur  tliikn  should 
bOt  becsuM  thio  quantity  or  the  iul|>liur  b  valuuktod  Oom 
Uia  lOM  of  w«igbt.  'J'tie  quantity  of  uitiiuoiiy  tlius  Iwl 
dew  not  gentnlljr  UDount,  however,  to  man  tlian  oim 
qwrter  of  «  hutadiodtlt  part  at  cooal,  vrheu  the  cxjMriiaenl 
hm  been  comlucted  with  proper  care  i  with  ■««>  core  it  may 
M&oiiiit  to  ODe  hair,  or  even  to  one  prr  cent.  The  more 
alowly  the  kulphurct  of  antimony  in  hentviJ  at  llie  beginninit 
the  km  ia  the  quantity  of  die  aolimoiiy  roUlilised.  It  is 
only  towmr<la  tho  end  (hat  a  8troii;;er  hent  mutt  be  <dii[>]oy«<l 
for  tk  sbort  time.  The  reduced  antimooy  doeo  not  tuan  into 
a  lump,  but  remaiDa  in  the  form  of  ^rnoll  tuetalHo  Kruiixi.  If, 
whilst  tbo  current  of  hydrogen  gas  ia  p&Mtng,  ttio  •ulplturet 
bm  bean  eenlly  liealed  for  ■  long  time,  the  antimony  reduced 
pBUnnll  cry§talline  facet^  Hie  lustre  of  which  nwk«  th* 
■ntiiaony  appear  of  a  Uueker  colour  than  that  rediioad  nnder 
Ute  induenoe  of  a  atroiiger  heat." 

11.  If,  hiwever,  tlic  opentor,  Dcglecting  tlie  other  con- 
atltvanta,  wiaIk!*  to  detcimine  only  the  quantity  of  niclcct 
contaiaed  in  tli«  or«,  be  should  proceed  a*  follows  :— 

IsL  Bedisce  tlte  mineral  into  line  powder,  and  iolroduce  a 
given  weif;hi  of  it  In  a  daslc. 

3nd.  Pour  aqua  r^a  upon  the  pulveri«od  miiu-ra)  in  the 
fluk,  and  apply  heat  until  any  milphur  which  may  be  liho'- 
«t«d  ha«  collected  into  snuUI  himpn,  dilute  with  water,  and 
Alter.  The  aqua  ngh  should  bo  poiirrd  into  the  flash  in 
very  gmall  porlioiu  at  a  time,  or  else  llio  mction  will  bo  too 
violent,  the  mass  will  iniuniesce  and  be  violently  projected. 

3rd.  Poor  a  solution  of  ddoride  of  barium  in  tltc  flltraie, 
and  separate  t)i<-  proi-ipilale  >o  produci^d  by  filterinj;. 

4th.  Add  dilutf  nulphuric  acid  to  the  liltrute  of  operation 
2Dd,  in  order  U>  iic]>antte  the  exceas  of  clduride  of  barium  em- 
ployed, and  filler. 

5tlL  Poura  large  oxocM  of  a  concentrated  aqueous  Mtulion 
of  aulplfuruus  acid  Into  the  Uquur,  and  brii^  ilie  whole  to 
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the  boiling  point  until  tlie  odour  of  Fulpliurous  acid  hat 
diwppcttTVt],  in  order  to  convert  llie  &rni?nic  acid  into  arM- 
nioua  acid,  and  pa»B  a  sireaiu  of  eulpliiircticd  hydrogen 
througli  the  aolutiun.  The  addition  of  aiilpliurous  acid  may 
be  dispensed  with,  aiid  tli«  atroam  of  iulphuretlcd  hydrogen 
Diay  Im  at  once  ]>iu«ed  hIowI/  tbroucli  tlae  Botutton,  but  the 
wliole  ^lould  ilien  b«  It-ft  oC  reM  in  a  wnnii  placi*  for  several 
hours,  until  tlie  odour  of  tht;  pm  has  diaai>p»red.  Tl>e 
precipitated  aulpburvt  »f  amuiic  in  then  »cparal«<d  liy  Glter- 
ini;,  aud  washed. 

litJi.  'riie  li(|uor  fi)t«n.'d  from  the  sulj-burol  of  arsenic  <a«id 
i>f  imtimouy)  U  ihen  mixud  with  nitric  acid,  cooM-nlratcd  by 
boiling,  and  caustic  animoiua  is  Ui«n  added,  in  order  to  pre- 
cipilate  the  peroxyde  of  iron.  Tlio  precipitate  is  sqiamicd 
by  lillerlu);,  and  the  filtrate  which  is  blui-,  and  (xxitains 
imrly  all  the  uiekel,  U  treated  as  at  8,  the  oprratton  below. 

7th.  The  predpitared  peroxyde  of  iron  irhich  contains  a 
traee  of  nivkel  b  rediuolved  in  hydrochloric  »ciil,  and  mi 
excMS  of  putverfated  carbonate  of  baryta  is  gnulually  added  ; 
the  wliolo  is  lefV  at  rvm  for  two  hours  ;  llie  precipitate  is 
cuUrrted  on  a  filter,  i«ili.'v«ilv«<il  by  liydrochloTio  acid,  and 
the  buyta  is  preci])ilatcd  by  dilute  sulphuric  acid  and 
till«red  ;  ihe  liltrate  i*  inatcd  by  an  cxci-ss  of  ammonia, 
wkieh  precijHtali^a  the  peroxyde  of  iron  ;  it  is  collected  on  a 
liter,  and  washed. 

8tb.  The  animontncal  iiipior  tiltcred  from  the  precipitUed 
peroxyde  of  iron  i*  mixc<l  wiih  the  other  nnunooiacil  liquor 
of  6th  operation,  wliicb  wa*  k«pt  for  the  purpose,  and  the  two 
lt(|uors  being  now  treated  by  n  solution  of  caustic  potash,  ibc 
cxyilf  of  nickel  la  precipitated,  collected  on  a  filter,  wuhocl 
with  hot  water,  dried,  ifjuited,  and  weighed. 


4 


LAC— See  SMlae. 


LAC  DYE. 


Ml 


t 


LAC  DYE. 

1.  Lnc  iye  w  >  n^d  ralouriii;;  mutter  extracted  itmm  «li(.-k 
Im  III  variou*  wny.t.     The  beat  id  maniifnfturei!  rrom  ilif 
stick  bo  of  Siam  and  of  Pegu  •  it  ta  in  pieces  about  2^  <ir  3 
lacbM  square,  and  half  im  incli  tliick,  of  a  dark  [>iir|)lc  colour. 
Tfae  boat  it  marked  1)  T,  the  »eroDd  J  Tih  U,  the  third  C  K, 
bat  u  tbc»c  marks  ar«  imiutoil,  it  w  much  better  not  M 
fttlf  upon  them,  but  to  drtermine  the  qimntilf  of  eolourlng  ' 
matter  or  Uie  tinctorial  [lovrcr  of  the  article,  wliieli  i*  don«^ 
hj  coinparisOD,  djreing  a  eertmn  (Kirtion  of  wool,  doik,  or 
flannel,  aa  described  below,  and  com|iaring  ifae  colour  wiUt] 
tliat  jiroduced  In  tbe  same  couditiotis  by  gennlne  and  b«3t 
lac  djTQ. 

S.  Tbe  dje  bath  ia  prepared  as  follows  : — 

&  gnuaa  of  cr««m  of  tartar  (ugolX 
SU  Knlni  of  Bana«I,  or  whlt«  clMl). 
«  fialu  of  lac  dfi^ 
'  3  grain*  of  uhloride  of  tin, 

t  quart  of  wai«r. 

3,  The  following  pro[ioriions  may  alao  be  used  :— 

9  gtaim  cr«ain  of  tartar  (antoIX 
flO  grains  of  white  cloth  or  tluioel. 
5  gnius  of  Uo  d  j«, 
I  pint  or  Hiitcr. 

4.  Heat  the  water  to  ibe  baling -point  in  a  tin  or  diii 
rasBcl;  odd  thereto  tlie  cream  of  tartar  (nrgol),  and  tlwn 
piece  of  elolh  or  of  Aunuel,  previously  weigheil.     Woigb  i 
i  grains  of  the  lac  dye,  and  pulrerixe  it  ia  a  Wedgewood' 
iBorlar  with  tbe  &  grains  (by  measure)  of  chloride  of  tin,  and 
pour  ll>e  wliole  into  ilte  liot  liqoor  containing  (he  arf(ul  and 
the  cMli,  taking  care  (o  rinM  tlie  mortar  with  a  little  o^  (ho 
hot  liquor  i  keep  the  wbol«  boiling  (in  at  ka«l  ooe  luaner  of 
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ui  hour,  or  evea  lulf  an  Uotir,  Ktirring  xhc,  olotli  or  flaiiDcl 
about  bjr  nWADs  ofa  glaM  or  of  ii  wumltm  mirrrr.  At  the  end 
of  that  time  the  cloth  ebouM  be  wilhilrawn,  wMlir<l  in 
water,  and  then  dried. 


LAC  LAKE. 

6,  Lac  Uke  is  a  colouring  matter  obtoined  oho  frocD  !>tlak 
but  is  much  inferior  to  Idc  dye.     Tlie  prooeM  fof  e«i- 
Dating  its  Btrrngth,  and  conMqueoiljr,  iia  eommeroia)  valu>e, 
[.In  the  Niunc  a>  wc  dc^bed  for  lac  dje. 


LANA  PHILOSOPHICA.— Se«  Otrydro/-2i«r 


LAPIS  INFERNALIS.— See  JfUnUt  </  SUw. 


LEAD  ORES.— See  Ootena. 


LIME. 


« 
I.  Lime  i»  th«  principBl  oonstitiwut  of  a!l  calcareoaa  build- 

ing  alcnM,  and  i*  cniplojv<l  alxo  in  the  jiri;i>aratio«  of  mortan> 

and  ccmcntM.     Ordinary  morUr»  are  mixlunai  of  tiino  and 

of  (juartxoee  *and ;  afWr  exposure  to  lli«  air  itiej  b«c(Mnc 

ri'ry  bnnl,  but  nro  compWfly  dc!>iifrpre(ru(e<l  lij"  iinmeraion  in 

Water.       Thooe    mortar*    and    iwinenta,    ou    the    contnu7, 

wkioh  become  very  hard  by  imtnenion  in  water,  are  colled 

hydraulic.     Iljdranlti^  mortnni  and  cctnents  itrc  principally 

ilnixturpN  of  lime  and  clay,  in  profxrrtioiui  which  rttader  them 

nora  or  Ics*  MRceptible  of  liardeninj^  in  water  t  according  to 

Benhicr,  (hear  cocupo'^itiou  is  as  foUows : — 
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2.  As  tbe  pmpftTBtion  of  hydraulic  mgrtan  dkpenda  on  tlw  I 
coinpOQitian   of  the   limc-stoDc   cRiploroil,    it    is   imporUnt 
W  (kbsrromc  by  analysis  tlic  constiiaciitn  of  the  lim«4lv)Ms 
iatcniliid  far  tlio  purpiwc,  this  luny  be  Oodc  in  tlie  fiJlowing 
RUuuwT :— ' 

3.  Take  ■  uptm  weight,  for  vuimple,  fiO  fcniiiia  of  tlifl ' 
lime-HtuDe  to  be  l>xiuiuim.'<1,  nutl  dUdolve  tU«m  ui  bydrodJorie 
add  dUulvil  with  bklf  iu  wvigUt  ol'  watijr.  Tbo  liiao, 
BUgllMU,  aod  oxy<l«  of  iron  will  iltMoIro,  whilst  the  day 
•ad  tbe  sllicft  betng  left  in  an  insolgblc  slate,  may  Ira  collected 
on  a  filter,  washed,  dri«d,  ig^nited,  aud  weighed.  'J1iis 
oxoeodinitly  WBi]>le  exaininatiou  is  oi'dinanly  sufftci«Dt  to 
jwlB»  of  tbo  quality  of  llic  liydraulio  limr  which  may  b«  prw , 
daeedfromic 

4.  If  tbe  oiwralor  wishes  to  d«ierini»o  tha  propovlioD  of 
tbe  other  con»titti«DtN,  the  add  sohilicn  fll(«rcd  itvm  tli« 
chty  and  und,  us  above  Maid,  ^huuld  Im  8up<3natura(od  with 
amtnonin.  whi<:h  wiU  ]ii«cipiiiite  ibfr  iniu  in  the  form  of  «j 
bulky  reddUh>bn>wn  predpiuur,  nltlch  sfaouUl  bo  cnUiHit«d 
on  K  filter,  waalied,  dried,  aud  ignited.  The  bulk  of  tbe  pn-* 
clpitalu  shrinks  enonuouily  in  drying,  sod  wlxtn  dry  il 
should  bo  gradually  ignited  in  order  to  avoid  de«r«pitation. 

4.  Tlie  flliml^  which  eontaios  ■  grat  luccws  of  nl 
Bintnoniac  rcsutiing  from  tli«  Mupcrnnlurutioo  of  tbo  add 
liquor  with  aniiuonia,  is  Ibcn  tivatcd  by  uxalale  <if  aniuoiiia. 
whi«b  prtKipitato*  tbe  lime  in  tbe  Htaie  of  o»Ut«  of  Une. 
TJiis  Kolt   may  be  collected  ou  a  filter,  wuImkI,  and  calcined 
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willi  on  cxccra  of  sulphuric  acid,  uid  from  Ibe  9iil|>hal«  of 
lime  obtAincd,  the  irught  of  the  lime  in  the  lim«-«1one  is 
cAtculfttcd;  G8  gnting  of  aulphaCe  of  lime  coDtain  28  gndns 
of  lime,  or  dccimftlly,  ouch  gnun  of  sulplinUi  of  lime  rvpTnwnts 
0.41 176  grain  of  limi^ ;  or  the  pri'.?ipitntc(l  oxalate  of  lims 
inay  bo  ignited  as  described  page  146,  §  14,  and  iv«ighed  as 
carbonate  of  lime. 

6.  I^iutly  the  maffneiia  is  determined  1>y  boiling  for  a  long 
time  the  liqtior  filtered  from  the  oxulnte  of  lime  with  cbt- 
bonate  ot'  poinj>h  until  luiimonin  rcji.'>[-ii  to  be  evolvoil,  bj 
which  trenlmfint  the  tnagnvstia  in  gmduallj  prreipitatei)  in 
the  state  of  earlwnati;  of  magnesia.  This  prceipitalt  shoaM 
then  Iw  pollected  on  «  filter  und  ivnsUnd  with  hoi  water. 
The  washing  Bhmilcl  not  be  euntinueil  too  lung,  hecauw  cor' 
bonate  of  magnejuA  i*  not  quite  insoluble  in  water.  Tbe 
pnici|Htate  is  then  dried,  Htnmgly  igiiiiL'd  fur  a,  pretty  iMig 
tJitWi  in  order  to  iixpol  the  cart)Onie  acid :  what  i<i  left  \a  puru 
mtgnetia,  which  may  thc^n  tic  weighed. 

7.  When  the  opirratur  wisltes  to  delenniue  th*  proportion 
of  lime  In  a  mixturt  of  cauitie  lime  aiul  /if  cardonatr  t/f  time, 
it  Boay  he  done  in  a  very  simple  manner,  by  mixing  a  given 
weight  of  the  sample  with  a  sufllcEeni  quantily  of  sal  am- 
mmiao.  wMeh  la  decoiupoaed  by  caustic  lime  into  fVee 
amiuonla  and  chloride  of  c«lciiini,  whiUl  it  hnH  no  action 
upon  the  c«rboaat«  of  lime.  It  is  then-fon-  evidwit,  that  if 
we  now  determine  the  quantity  of  Riunioiiia  lil>rniiid,  wo 
■liall  know  the  jiroportion  of  eanrtic  lime  prifiieni  in  the 
■ampte.  The  sample  of  lime  alioutd  ilicrefore  be  pulverijced, 
one  part,  in  weight,  of  it  ahuuld  be  mixed  witli  at  least 
two  parts  of  sal  ammoniac,  also  In  fine  powder,  and  the  whole 
introduced  into  a  combustion -lube  conneeted  with  a  UaUg^ 
f.r  WwTiinlrap'ii  oondi-nMT,  ns  deserilwd  before,  siee  p. 272,  §84, 
■  he  bulb  eomleotie]'  biding  filled  with  a  known  quantity  of 
test-muriatic  acid,  1000  grains -ini.«>>u res  of  which  rcprcMtit 
exactly  17  grains  of  ammonia,  comMpoixIing  lo  28  grain*  of 
oawtie  time.     If  the  mixture  eoD.iisled  of  cauMic  lime,  and  of 
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carbonate  of  limr,  ih«  difference  between  the  qtuiiitit}'  of 
oaiiuic  lim«  n-prMoi)led  by  the  anunoiiia  tiVDlve<l,  «nd  lh« 
weiRbt  of  pulverised,  lime  employed,  iiidieale«i,  of  counw,  ihe 
((uaniity  of  carbonile  uf  lime. 

8.  Or  «l«c  the  proportion  of  the  oarbonntc  may  be  deter- 
mined  in  llie  mKniinr  nliirh  tiu  been  dcsrribpd  in  the  arttele 
oQ  Manganrtt,  und  ulwi  in  thut  un  Acidimrtiy,  by  llie 
■juuilitjr  of  carbonic  acid  evolred.  eitfaer  by  Fn-winiii!"  and 
WilTa  apparKtus,  or  by  iliat  of  Mr.  PanieU.  22  grains  of 
carbonic  acid  represent  50  of  carbonate  of  Uoao  t  or  t«cb 
griiiii  of  carbonic  acid  cvolrcd  ropreeeota  2.272  of  ciirlxiDMr 
of  limei  tlie  rest  b<*ing  cnuMic  lime 

9.  M.  Bineau  dtvcribod  ("Ai<-moiro  de  la  Society  Itoyale 
d'Agriciilturc  el  Arto  uUIc*  d«  Lyon,  April  30,  I847t'*)  an 
analytical  prooew  for  tlie  ape«d]r  estimation  of  the  carbonate 
of  Uioe  contained  ia  Ume-«tonea,  nuurlSt  i^icullural  solla,  and 
in  water,  aa  follows: — 

to.  If  the  aubelancc  i»  »olid,  (be  portion  on  wliicli  the 
exporiiDCJit  is  performed,  should  be  llaely  pulveriud,  and 
introdnord  into  n  tubulated  retort;  a  kuown  weight  of 
hydrocldoric  add  sliould  tlieo  be  poured  upon  it,  In  a  greater 
quantity  than  is  sulBcteut  to  decorajtoae  tlie  carbonate.  The 
wliole  is  tkcD  beal«d  until  a  few  drops  of  the  vapour  begiiM 
to  condense  in  tlic  neck  ol'  tlio  retort ;  when  tbts  is  olMerre^ 
a  tubulated  reoeiver  is  connected  with  the  neck  of  the  retort, 
and  the  boiliiiR  is  resumed.  If  tlio  operatioii  is  eonducled  at 
deaeribcd,  the  ijuautily  of  carbonic  acid  abwrbed  by  the  ili*> 
Ullate  may  be  iiexlectcd.  The  boiling  having  been  Mintinu<^l 
long  enough  to  enaore  complete  re-action,  the  Uquids  in  tlw 
reCMJVtf  and  in  ttie  retort  are  mixed  Iqgether,  tinged  red  with 
tincture  of  litmus  and  the  operator  pour*  tlx^n  into  the 
lii)aor,  from  an  alkali meitir,  a  teM>aolutian  of  alkali  of  a 
known  Mrcngth  until  the  solution  becomce  blue^  exactly  as  iu 
Acidimttiy.  The  number  of  dimioits  employed  are  read  ofT, 
and  the  quanlily  of  lime  or  of  carbonate  of  lime  is  thus  at 
once  oscertainod.     This  method  thus  limited,  however,  ia  i 
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«o  aMuniM  M  the  nnn  tiM!ntioiM)iI  WTorv ;  but  Tor  pncUeal 
pnrposes  it  will,  I  dare  say,  b^  fnnnd  nvaiUbh^. 

1 1.  If  the  litn«>p>1onn  i>  ■  magnrsicm  Um^-ttofte,  lli«  cpera- 
tion  fthould  \m  modified,  for  the  proportion  of  nM^ealn  nuat, 
in  thai  case,  bo  detcrmiitM.  Whntforc  ingmr  nod  water 
HhouM  b<<  ni^dptl,  and  a  frwh  portion  of  the  trat  alkaltue  solu* 
tion  Bhoutd  bo  poimiil  in  thu  liquor  m  long  as  a  predpiiatR 
continues  to  be  [iruduceil.  The  nug^tr  and  water  keep  the 
lime  in  mlution,  the  tuunneiia  alone  being  precipitated,  and 
its  proportion  or  Ihst  of  lla  carbonate  is  e^liinnf^d  rram  the 
Utiinber  of  divisions  which  have  been  |Mmred  from  the  alkali- 
meter  in  this  second  part  of  the  examination. 

12.  If  the  operator  hare  accidentally  poured  more  of  tiK 
alkaline  test-Kqnor  than  was  r<v|uis)te.  the  nii»liap  la  eutlj 

lied  by  estimsting  the  vxix*»  of  acid  so  emplojred,  hy 
aeans  of  a  sntphurlc  acid  tc«t-llquor  of  a  known  atrsngth. 
The  magneaia  predpilntcd  as  above  directed,  is  collected  on 
a  (liter,  and  the  sulphuric  ncid  twt-iiqnor  Is  carefully  jHnin-d 
into  the  filtratir,  in  order  to  determine  the  cxccm  of  alkali 
which  may  have  been  uied. 

IS.  In  all  vosea,  In  order  to  know  the  proportion  of  the 

^limp,  it  it  oweamry  to  aublraut  from  tlie  ncid  i-niploycd  at 

tbo  beginning  of  the  experiment,  not  only  that  which  corrm- 

ponda  to  the  number  of  divisions  of  tho  alkaline  tiwt-liqaor 

omplojed  to  nentralice  tho  actd,  but  likewise  that  wliich  eor- 

.  reipnndi  to  the  number  of  divisions  of  the  alkuline  tfil-hqgor 

rhicli  were  subsequently  employed  to  precipitate  the  Riag- 

nesia. 

'  14.  And.  moreorcr,  in  order  to  determine  the  quantity  of 
tiie  HMgnesla,  it  Is  ueee«Mry  (on  nccouni  of  itx  hdng  slightly 
Iwdublo)  to  c^crate  only  on  a  small  ()unniity  of  liquid,  llic 
^reacnce  of  angar  or  of  an  alkaline  sail  doee  not  increase  tJie 
•olnUlity  of  nuj^uesia. 

15.  The  preaence  of  alumina  and  of  iron  does  not  inter- 
fere with  the  aoruracy  of  the  anidyds. 

16.  If  the  carlionalc  of  limo  to  l>c  eetimatcd  lit  in  aolution 
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In  water,  kod  if  carbonate  of  pottttU,  or  of  aoda,  or  odmr 
sails,  with  SD  nlkalioc  rc-actioo,  or  organic  matien  cajiuble 
of  7i«ldiRg  ammoBiii  aru  likewLw  in  soliitioo,  coujointlj'  with 
tbo  carbonato  of  lime,  it  is  aix*-Jt»ry  6rn  to  prcdptlatc  tlie 
latter  bjr  n  prutructed  «bullitioii,  wbicli  ataj'  bo  couvuniftntly 
tifleotcd  in  Uie  vVMiel  iu  wlilch  tlie  lii)uiil  i>  cuiitiiin«d.  I'br 
pr«ci|iilMt«  i*  tlien  wai^hod,  and  treatt^tl  in  the  roanner  wbicb 
baa  been  deacribed.  As  to  the  small  portion  wbivb  has  not 
falleD  down,  and  ia  tliorvforc  stiU  retained  in  soluliou,  it-i 
quantity  is  approxinialivdy  dcl«rmin«d  by  admitting  thai 
«ach  decilitre  (G.  11208  cubic  inches)  of  water  retaiiu  iu  eola- 
tion 4  miUigrammos  (1  milligramme  it  0.0151  grain)  of  the 
caritonate  aoagbt  for. 

17.  If  the  water  which  contains  (bo  oarbonalo  of  lime  i» 
fteo  from  other  substanoen  capable  uf  neuUalixing  acidn,  an 
Bxcaaa  of  t««t-M»d  ia  added  to  it  immedtatelj  and  before 
ponring  thi-  alWini!  teat-liquor  by  wliioh  tlic  exoess  of  mtmI 
Itaa  10  be  diet4:ratined  ;  the  carbonic  acid  muM  be  expelled  by 
boiling.  Aa  the  Gree  acid  left  ia  «xtreiBely  diluted,  tbe  im- 
pen^tible  quantity  which  oTnporate«  uiiy  bo  iit-Klwied  ; 
b<8iJe»,  snlpburio  acid  may  be  unployed  imttend  of  liydro- 
chlorie  acid. 


LINEN.— 8««  CWimi. 


LINSEED  MEAL. 


1.  Tbe  Unseed  menl  of  cororacrct!  i»  fV«quenily  adulteraud 
with  bratt,  Mwdiut,  dag,  he  According  to  Soubedntn,  the 
pcanaw  of  bnny  which  it  the  subatanoe  noai  ordinarily 
<aBpl07«d  for  adulteratani^  it,  may  be  detected  by  nwana  of  a 
aelatloii  of  IwUih-,  wblcb  produces  ll>c  characicrirtiit-  bine 
ooloar.  Yei  it  should  be  renemberDd  tliat  puro  liojK->id  oon- 
tains  a  amall  quantity  of  star«b,  and  that  it  oiften  acoidenlally 
Molains  also  small  grains  of  corn,  wlueh,  uiiUm  indeed  tbe 
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blui!  colour  produced  bj  l1»e  iodiira  is  very  deep,  might  eaaiij 
l«ad  iulo  error. 

3.  TIm  beat  tc«l,  however,  oohmsu  in  «xliaiuting  tbe  mtai 
with  ether,  nnd  «Tnpor*ting  tho  clhcr  ;  good  aod  pure  linMCd 
inc^  tliouUl  tliux  j'uM  as  per  vettt.  of  oil. 


LIQUEURS.— See  Biaite  Mange. 


LITHABOE. 

PROTOXVDE  UP  L^AD.    UASSI(M>T. 

1.  Liibarg«  (protoxjde  of  lead  I%0)  is  known  olao  under 
the  tma\»  of  mawimi;  when  it  h«s  not  a»d«rgone  ftuloo  : 

_  after  fusion  it  ia  alwxjs  called  lUAar^. 

2.  Cummerclat  litharge,  especially  that  wbioh  i«  foreign, 
toieh  as  that  of  llamburgb,  oootoiiu  ttomrtiincs  n  ronndt-mbtc 
proportion  of  oryde  ^eoppgr  nod  of  iron,  »oiiM:titii(«  kIm  ■ 
lilllc  tilvrr  and  tiliea.  Litharge  ia  WHDctunM  met  with  ia 
uohemot  maoae^  of  a  7«llowiHb  colour,  in  which  case  It  ia 
Mmedaos  called  IMarpe  of  tUveri  at  other  timeA  it  conainta 
iif  a  multitade  of  beautiful  ^^ini-traiujtarcnt  apanglea,  of  a 
reddish  colour,  in  which  eoac  it  is  called  lilkarge  ^  gotd, 
and  otVii  contains  a  certain  quantilj'  of  minium. 

3.  As  litharge  slowly  absorb*  ibi?  carbonic  acid  of  the  air, 
it  generally  effcrvcsoo  when  tr<-jitcxl  by  acids  and  tlus  efficr* 
ruHMmce  ia  stronger  in  proportion  to  its  age 

4.  Tbe  be«t  mlvent  of  Utliargc  i*  nitric  or  aoettc  add. 
When  thcao  acids  fail  in  dissolring  it  completely.  It  b  a  proof 

Itliat  it  is  not  pun;       The   principal  imparity  genetally  ia 
'  tUiOBi  wkieh  tUui  rannining   un<lis»olTrd,  may  at  onou  be 
fiaHmaled  bj  weighing,  of  ooarue  al^tr  drying:  it. 

<S.  If  tho  litliargc  nndrr  exajninallou  cuniaiii:!  any  iron, 
topper,  or  iilwrr,  which  is  ottcn  tbo  case,  tbeae  substanoea 
tnay  be  detected  by  diaralring  a  known  weight  of  the  titbai^ 
in  iiitrie  acid  diluting  with  a  very  Urge  quantity  of  water,  aod 
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»iliIioi*  lijdrooliloru;  ncid,  vliieh  will  produce  a  white  prrcipi- 
tat«  of  cliluridc  of  ftilrrr,  if  that  id<:[b1  Im:  prtvmt ;  «r  iniitc*d 
vf  hydrocbloric  actil,  a  wliition  nf  ehtoriilc  of  Mtdiuin  (com- 
mon salt)  may  be  uacd,  n;>  ([(wRrilwil  in  tlio  aiiide  on  rilver, 
to  which  the  reader  is  refcrrwL  Or  inAtcnd  of  a  dilution  of 
ehUmdo  of  todiun,  one  of  cliloride  of  leml  may  bn  employed 
u  a  t4^t  for  tbi>  itilTer ;  in  tlut  cu9i>,  HO  gminH  of  chloride 
of  lend  (Llxnild  bn  diMolvvd  iu  10,000  grain*- mciuuri?  of 
wRtcr,  1000  ^raiiM  ot  irhich  will  leprtsent  IOlM  of  *ilver, 

6.  AfUiT  baTiiim  segiorated  the  chloride  of  Mvcr  prMlnced, 
bj  Slterinif,  «  current  of  eiilpharelted  hydrogen  sliould  be 
■lowly  panvd  thronigb  the  llltercd  liquor,  uiiiil  It  aroeUa 
atrongly  of  th«  gMi  this  procipitatM  the  l«ad  and  the  copper 
in  lh«  state  of  black  sulphtirctx,  which  should  be  coUM4«d 
on  a  61tcr,  wa<ihcd,  nnd  ttien  cautiously  trenti-d  by  Aiming 
nitric  acid,  which  Khould  Iw  ttdded  to  small  jiorlionii  nt  a 
time,  Ut  ariHil  too  violent  an  action,  whiuh  miglit  cuitw  a  loss 
by  projection,  and  on  which  account  Ibi^  vessel  should  he 
covered  by  a  watch  glass  or  a  poroolain  captulo.  TIm  whole 
is  then  ernpomled  lo  dryncM,  and  llxt  nulphste  of  OOpfier 
produced  l>  ii^panitvd  from  tlut  nulphate  of  lead  by  tmt6ag 
the  slightly  ignited  raridaaai  with  water,  which  redissolvea 
the  sulphate  of  copper.  The  sulpluite  of  lead  l«f^  in  on  in- 
soluble state  should  bo  niodciutoly  heated  until  acid  Ta|wunt 
cimin  Ut  he  disengaged,  it  i*  then  ignited  and  weiglwd.  153 
gralDS  of  flulphato  of  lead  cunliun  104  uf  lead,  or  112  of 
protos/de  of  lead  ;  or  decimally,  each  gnie  of  sul|tliate  of 
lead  contains  a739ti»  gnun  of  protoxyde  of  lead,  or  0.6ft287 
grain  of  lead. 

7.  HKiin-scnenflf coppermay beaaoertained tntbeliliercd 
wlulion  by  ammonia,  whieb  will  produce  a  blue  rolonr,  or 
better  mill,  by  femjcyiuiuret  of  |K>t&Mium.  which  will  produce 
a  redtti«)i-hrowu  precipitate.  If  so,  the  copper  may  now  be 
precipitated  from  the  liquor  Altered  fruo  the  sulphate  of  le«d, 
in  Uh  manner  described  in  the  article  on  Kilpbalo  of  copper, 
by  raeana  of  a  ioluiion  of  irataak 
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8.  As  to  the  liquor  vrliicb  wiu  iitinxxl  from  tti«  sut- 
pJiuratB  of  kwl  «n<l  of  <)0|)]ier  ])rmlucv«l  \tj  sulpburctled 
hydrcigen,  it  ehwild  be  boiled,  in  order  to  expel  all  the  tul- 
phuntted  hydrB^CD,  an  extern  o(  amoKuiia  being  tlien  ntUed 
will  pnciiMW*  tho  puroxjdu  uf  iron  in  tliv  form  of  roddinL- 
brvmn  flmkc*,  mwy  bQlky,  and  which  being  ooUecIed  on  a 
flllar,  ftiid  wulied  tbi;rix>n,  lauy  ihcat  be  dried,  ignitod,  «od 
weif[lied.  Tbe  lieal  should  be  ajqilicd  very  c«r«l'ulljr  nt  firrt, 
for  tli«  prcci|)iuie  nii^bt  olberwiM  dccre]>il*ti\  «■<!  a  lo« 
be  ■uMaiiicd  in  oouiW(|tU9ice. 


LOZENGES.— -Sao  BUtms  Mangt. 


LUMP  LAC— See  ShtUac. 


LCNAK  CAUSTIC.— Soo  .VUnte  ^  Silvtr. 


MADDER. 


1.  MMlderbUioroot  of  a|>liuit(rw£iafwM'^orHM)of  which 
there  ore  eereral  spocic*- 

3.  Levant  madder  ocoim  in  commerce  in  |iieoc«  oxtvmalljr 
brown,  and  tnlcmaUy  uf  a  |m]6  orange  jellaw  rolour  (  ibe 
roola  onliiiarUy  M>Id  in  .iha[ii«  belong  tA  llua  apcdea. 

3.  Dutch  aud  Zealand  madder  \a  aUo  veiy  mucb  in  re- 
qneati  the  routs  are  gCfwnlly  met  iritli  in  Ibo  pulTcrizod 
•tale,  liocau»e  thcj  are  groood  ior  importation. 

A.  Avi^noM,  or  Freneh  madder,  u  imiiorlcd  both  whole  luid 
{[rautid. 

&.  MtinjtH  ifl  a  q>oci«*  of  tnaddcr  ijuported  from  East 
India. 

6.  Madder  \»  •ouetimw  oiled  alizari,  which  is  thu  name 
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kinds  or  nnground  madder;  Onrnm*  maMtr 
e)  i»  miicliJizT  which  hi«  bcvn  dried  and  ground 
witbout  remoTing  tltc  outer  pellicle  t  ior,  krupi,  or  crop*, 
,  pmpp^  I<  ground  madder  IVom  which  th«  outer  pellicle  ha» 
bent  nnov«d ;  muU  madder  is  the  «rorat  kind  ur  madder, 
Bod  it  conabtd  of  the  pieces  which  have  been  seporaieil  by 
fanning  or  nfKng,  and  pulTcriiing  the  smaller  nxMs  of  the 
other  kind* ;  it  i»  iniitable  only  for  the  darker  reds. 

7.  AcconUag  to  Buclwlx  th<^  constituents  of  madder  are  us 
foUows:— 

Be«iaou>  red  colouring  matter     .       .  I.S 

Extractive  ditto iS9.0 

Reddinh- brown  subitanoo  solnblc  in  al- 
cohol            I.B 

Pimg«nt  extroetini        ....  0.0 

Qammr  moUcr 9uO 

Woody  fibre U.S 

khUer  lolulilo  in  pota*h        ...  4.0 

Snlta  of  lime  with  uolouiing  matter        .  I.B 

Wotw IM 

7.4 
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8.  Aocotding  to  M.  Ed.  KcediliD,  madder  root,  in  tli«  frwb 
Mate,  eoiuisuoC— 

iwlw  (UAy  p«u  =  1 1?*"  .;     ■  '»•*! 

'  '^  *  dry  tnattcf     .     IllW 

9.64  woody  fibre  =    j  "***'      *        '      *"* 
'  ( diy  matior  4.«8 


10U.W 


lWi.W 


9.  The  •ome  chemist  Mfi  that  grouiwl  and  dried  nuujder 
root  contoino— 
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Matter  wluble  ia  oold  water 
IMtto  in  boiling  water 

l)itto  in  kkoliol 

Woody  fib™ 


3.U 
1.6 
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10.  Acportfing  to  ChevrMiI,  100  porte  of  I^^vmnt  or  Turkey 
madder,  dried  at  2V2*  Pkhr.,  fuilAed  9.H  of  m»ii«*  half 
fused. 

100  parts  1^  nutdder  from  AUati&  yielded  9.S  of  pulrera- 
lont  aalies. 

100  parts  of  noothnr  Mmptc.  also  from  AlMtU,  jiolded 
12.0  of  piilvcrulcnl  ubM. 

100  pnrlK  of  n  third  luunplf!  of  maddur  &om  ttie  Mine 
cfiutitry,  }ri«Uled  13.u  of  {lUlvi-rutiMit  oslie*- 

1 1.  )tadd«r  Is  often  adultemted  with  bri^Admtl,  rtd  oeArr, 
rtd  MHd,  clay,  mahogany   sawdust,  toffwood,  tamtat  niul 

japan-tcood,  bran, 

I'J.  The  fraudulent  admixture  of  br!di-dii:»l  and  other 
eMTthy  or  silicioua  matter,  may  be  easily  detect^  hy  puitinj; 
t  portion  of  the  Mmple  into  a  large  pre«ipitaUug  glase,  and 
stirring  it  therein  witli  about  100  or  150  time*  JM  weight  of 
water.  'I'he  miwkUv  rentniiu  snspendcd  in  the  liqaJd,  and  by 
demoting  it  with  auitablc  care,  agnin  milling  water,  Ktirring, 
and  decwiting  ugaiu  and  again  KevenU  tiuus,  nearly  the 
whole  of  the  earthy  impurities  may  be  separated.  It  id  better, 
however,  U\  incincmli'  a  given  wei;;ht  of  the  mathlvr  uwler 
examination,  aud  tn  compare  llie  weight  of  the  ashes  (hgs 
obtained,  with  thoae  whieli  are  Wll  when  genuine  mwkUir  of 
Uie  HUne  description  is  snbtnittod  to  the  s&me  ordeal. 

13.  Aecnnling  to  Memn.  Gtrordin  and  Houiou  La  BiUnr- 
tlirre,  gt^nuine  madder,  perfectly  dried,  at  213^  Fohr.,  and 
from  which  the  epldennU  and  oU  earthy  matter  has  been 
removed,  learea,  on  on  average^  S  per  cent  of  asfaet.     Tlie 
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'naidder  of  Frorenoe  wiih  iu  qiidcrmis  jifM»  8.80  per  conl 

of  UhML 

14.  Tlie  estimation  of  ttairdutt,  bran,  iiihI  utber  such 
orxmnic  mnttcr  in  mon:  diHicult,  Kiid  tbu  be*t  way  id  to 
nitcurtain  tli«  tinctoriiil  pownr  of  tlui  Hiunplv  undur  euunina- 
tian.  Thui,  accanlinfc  to  Robi()uet  and  CoUin,  may  be  tloDS 
ia  the  foUowing  manner  :^-dry  tbn  sniai>le  or  sainpl^s  at  ft 
ntfwn  lifnt.  lake  25  grammes  (itbout  400  grninti)  ot'  each 

laampfei  and  treat  thvm  by  300  or  2&Q  gnntma  (aboat  3 
r  or  4,000  gnuna-mMBUiv)  of  walrr,  tho  ii>mprrHtuni  of  irbicb 
should  not  txcced  20*  cent.  (68*  Fahr.),  for  MhcrwiM:  a  |>or- 
tion  of  the  red  4.-olourini;  matter  would  lio  divolvr-d.  The 
wliotn,  aSiet  baring  bi<c^n  li-l\  in  cDntact  for  about  tlircc 
bourn,  i*  tlirovro  u[h>ii  a  lilliT,  the  iiuwlublv  portion  in  walked 
witli  :iOOor  2o0  gnunmu  (3  or  4,0UU  graiiu-mea«iire)  of 
DoUl  vnUi»r,  aTltrr  which  it  i«  dried  at  a  Bleuu  beat,  and 
,  weighed. 

15.  On«  port  of  the  inRuIuIde  matter  h  llien  put  into  a 
mnall  glawballoon,  with  40  parU  of  water  and  K  ]>ariB  of 
olnoi  I  tlw  wlioh)  id  k^alotl,  and  af\i-r  tiuiUng  fur  a  quarter  of 
oil  hour,  the  liquor  ii  lillc-red  urliiUt  in  the  boiling  stat«. 
Tlie  LD»olubl«  portkm  to  agi^B  waalied,  as  b«fore,  and  the 
flllmle  from  the  rarious  samples  is  prtdpitaicl  by  sulphuric 

'  acid.  The  weiglit  of  tlio  precipitate  so  produced  in  e*ch 
'  UqiMT  rep«wejtt«  tlic  proporlioo  of  colouring  matter  con- 
tained in  llwm. 

I4f.  TIus  process  in  ImmhI  upon  the  insolabitity  of  alixariiw 
in  cold  water,  whilst  the  boiling  Mlution  of  alom  dissolves  it 
til.  Cliflvroul,  howor«r,  says  tital  a  portion  reniaiiiB  tiu- 
disMlrod. 

17.  A.  Mdilel't  practtM.—Ta.kc  20  litres*  of  water  (about 
44gflllotiii)  lie«ted  to  tiO"  cent.  (140*  Fahr.),  aiMl  dissulTo 
thenin  3  kilogmumes  (about  -1 )  lbs.)  of  nluoi ;  ndd  thorato 
10  kilcftamea  (about  22  lbs.)  o''  muthk-r,  bring  (ho  wholt 
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gndaiUy  to  the  bailing  point,  and  kwp  it  boiling  for  Tmlf 
BD  hour.  The  decoction  io  tlurn  tliruwit  iijkiu  n  cUiih  fil- 
ter, aad  ulrongly  (qtiocjicd  thcrtxm ;  allur  having  lYpeilod 
ttii»  trMUflicnt  thru!  timc.i,  itio  lunOilcr  i*  cxkauileiL  Tbe 
vturimw  liltrHiM  nru  uixed  tuf^her  nnd  left  al  rwt  for  a 
while,  tbi9  clear  portion  u  decanted,  and  bvlbre  it  bus  inmd* 
pletely  oooM,  ili«  oji«ra<or  pours  Julo  U  GiC  grsnuned  (about 
10,000  gra>Ds-mea«ire)  of  sttlphnrie  acid  of  a^  gr.  1.846) 
diluted  with  twice  its  bulk  of  tvalrr,  tailing  oars  to  Stir  the 
litiuur  iaucsMtilly  whiUt  iwaring  tbn  acid,  lliick  r«dtUdi 
flakes  an>  precipitated,  which  very  soon  f«ltle  at  the  bottom, 
and  the  liquor  from  purplc-rcd  bocouM  greenisli-yeUow. 
The  aupcrtiutant  liquor  is  tlien  decanlod,  the  nnidutiiB  is 
washed  nuvi^nil  timiHt,  and  a  rouxs  i*  left  ivliidi,  »AtT  drying 
ill  the  air,  i*  in  the  state  ol'  ihining  ncalce  of  s  rrddish-brawn 
odour  I  it  is  aliuirint,  but  not  quitu  pure.  Tbc  precipitatA, 
whiUt  atill  muixt,  should  bo  lieated  with  on?  and  n  half  its 
wei^t  of  csjrbouata  of  potaub  diatoWed  in  12  or  15  tinK-4 
its  bulk  of  watvri  tbe  carbonate  of  po«a»b  in  then  Mtnrated 
by  Hilgiliuric  acid  whiuh  produot-i  n  pnicipitatc  of  a  fine  red 
ntlotir,  which,  nocording  to  Mr.  MeiUcI,  t»  puro  alizarine. 
I1ie  innddt-r  from  Avignon,  when  aubmilti'd  to  thi*  tr«it> 
ment,  yiehU  2  or  3 j  por  nent.  of  aliumue  i  but  it  la  tieocMM7 
fal  aach  trials  to  coispare  the  rcault  obtained  with  that  given 
by  iniidtlers  of  tbc  some  kind  and  nam?,  which  are  known  to 
be  f^niiino. 

18.  Msddcr  may  abo  be  tried  by  Huatou  la  Billardiere's 
colorimeter,  (lliiii  intitrunient  ba-i  be^tn  dcocribed  In  thu 
article  un  Indipo-)  The  experiinoiit  i:i  perfimned  an  fal- 
lows : — Fif#l  dry  thoroughly  iit  2 1 2*  Fiihr.,  a  portion  of  mad- 
der of  ft  known  quality,  and  a  like  weight  of  the  sample  of 
madder  to  bo  examined.  This  done,  take  &00  grulns  of  eaeh 
of  those  two  portions,  and  mix  ih«m  eart-fully  with  ten  litaea 
their  weight  of  wnler  at  tiS^  Fahr.,  nnd  leave  tli«  whole  to 
digest  for  tJireo  boure.  tlcpoat  the  same  operation  a 
eeoood  time,  and  wash  both  residues  wilb   5,000  grains- 


4 
4 


UADDRR, 


3&S 


tlM 


wAtnr,  nnil  dry  llicni  na  before.  Ttie  Ums  inilioiktc* 
of  ilw  fiiimrn^  and  McclMrinc  malU-r  conluiiic'd  in 
rapectiv«  «>m|ilm».  IntitHluM  aow  100  gnin*  uf  tlie 
tvro  Mtnpjiw  of  miwldcr,  tw;h  in  ■  glaM  bnlioon,  wUb  800 
grftiiiH-nMunnre  of  watiT  and  100  praiiu  oT  rerj  purr  nluu), 
(see  Alun.),  bojl  tbe  wbole  for  *  qiiarli-r  ot  on  lioitr  iiii4  filter 
IIh!  deeootloa  whilBl  boiling.  WmIi  tbi>  n-Mdiiuni  with  50 
gnuw-meuara  ot  water.  Repeat  tlua  opmiticin  thnn  timat, 
HmI  ntz  tbe  three  ilecoctioiM  uf  e-nrh  n-«prviivc  Munphi 
together.  By  mMn*  of  tlie  o»)iirini«l«r  it  i*  then  r*fr  to 
■pf)ceci«tQ  Ilie  diffoivnt  intiMinity  of  c«loar,  for  if  100  pert* 
of  the  mixed  dcooction  of  nuth  siunplo  Ih^  iiitrodtMHil  into  the 
UiImb  ot  the  oolorimeler,  uul  waIi-t  xklnl  to  tbnt  whirh  hw 
Ijie  iIwi'iK-r  liogi',  until  it  is  broiiglil  i-juiclly  to  tin;  dt^iee  of 
iatenutjr  uf  tbe  other,  the  gnwIuulLons  oo  tbe  lubea  will  at 
Mwe  indicate  in  what  ratio  tbtj  diirer. 

19.  Itui  as  madder  iit  oAvn  a(tult«nUed  with  iMilvnixed 
dy«-woods,  Buch  a>  IoxwocmI.  Uraail-wood,  fM.\,  otbor  trialu 
aliould  bo  ainiultmiMMHl/  nworted  to.  They  oonaiat  in  dyeing 
with  a  given  wnijjht  of  pulverised  mwider.  known  to  be  of 
mperior  quality,  n  cenain  quantity  ot  eott«n  prepared  wiili 
different  morduntn.  The  pleeee  of  pal(*o  einploycxi  for  iI»r 
cxperimeni  aiumlA  all  be  of  equal  weight,  and  about  two  and 
half  or  three  incliea  sqnare,  (uid  lhi;y  &kotild  be  dyed  with 
iMreaibig  propoWtonti  of  pnWeffud  madder,  fimn  10  grains 
lo  IJtO  grains ;  a  scnlr;  of  intvnaity  of  colour  \»  Itiiii  prepared 
with  i>ach  mordant,  the  dei^recs  of  which  Kale  correspond  to 
a  known  weight  of  tbe  madder  taken  a>  tyiN.'. 

20.  'ITic  dyeing  mtut  be  perfonned  with  earv  a*  fwllowtt— 
Take  nsuitnlJe  number  of  wide-moulhH  lliwks,  luul  put  tlicni 
into  a  pan  placed  oxer  a  naked  firv,  luid  containing  water  U 
100  or  104"  Fahr.  I'our  into  each  of  the  dank*  1|  |>lnt 
of  disiillud  watt-r,  alw  a  piece  of  the  mordanlMl  piece  of 
ualico,  and  ilw  qunntily  of  madder  required.  Put  a  tber- 
tBamatar  ialu  the  pan  wliich  slwuld  bow  be  carefully  healed, 
avoiding  variation*  of  temperature,  and  in  Rucb  a  way  Ihnt 
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an  hour  and  n  half  may  oiapne.  brfore  the  bath  attains  167° 
Fohr.  Rni»e  Iben  the  tenipcrntun!  to  the  boiliug  point  Tor 
half  an  hour.  Tbi>  aampleti  of  calico  are  then  witlMlrsHn, 
rinsed  with  cold  water  and  dried. 

21.  The  dyed  pieces  of  citUco  ore  then  <livid<Ml  into  two 
cquiU  portions  one  half  is  pIT«'^TVod  in  that  state,  (lie  other 
half  i*  imniened  for  half  an  liour  at  1 06*  Falir^  in  a  solution 
of  Boaptcooaiatingof '2Sf^;i«ufivhitecurd>Njaii.  nnd  1}  pint 
of  water;  the  tissue  is  then  nitlidran-n,  rinsed  with  cold 
water,  and  returned  to  a  soap-bath  prepared  as  the  abore,  but 
to  wliich  8  grains  of  chloride  of  tin  hare  been  added.  This 
bath  is  kej>t  boiliii;;  for  half  an  hour.  The  piece  of  calico 
should  be  carefully  rinsed,  dried,  and  kept  sheltered  trom  iIm 
light 

22.  After  liaring  prepared  a  scale  of  colours  as  above 
directed,  it  is  snfflcient  afterwards,  in  order  to  ddemiine  llie 
ralae  of  a  sample  of  moddor,  to  dye  pieecs  of  calico  of  the 
Munc  description,  with  known  weights  of  tlie  madder  under 
examination,  and  this  value,  compared  with  that  taken  a> 
t/pev  is  then  easily  determined. 

23.  Instead  of  pieces  of  calico,  skeins  may  be  employed 
weighing  ISO  grains,  for  which  from  300  to  4J0  or  &00 
grain!  of  pulrerited  toodder  are  used  to  form  a  scale  of  ten 
colours. 

24.  yHiiariiu  or  garancine  nay  be  tested  in  the  soine 
manner. 
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CALCINED   UAGM':S1A. 

1^'  Ma^eaia  is  the  oxyde  of  a  metal  called  magnniuBi  i 
when  puiv  it  ix  wliiti!,  pwlvcnik<nt,  very  liglil,  mil  to  the  touch, 
and  odourletu  ;  itn  npecifii,-  gravity  is  23. 

2.  The  mugiii-j>ia  which  occant  in  commerce  is  often 
ftdolterated  tv  a  considerable  ifxlcnt  n-ith  limr,  alumina.  ao4 
fSUMi  sometimes   also  it  contains  carbonaU  of  maffnetia, 
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which  latter  nibManee  !.->   oflcn   Altogether  subatitulcd  fin- 

8.  Pure  [DafneKi&,  liowenir,  kHouM  not  proHace  nnjr  cfibr- 

eoee  when  (n-ated  by  tut  acJil ;  for  exnniple,  lij'ilrochloric 

If  il  efti.-rvetiEe*,  it  is  n  ]>ro4>f  uf  uarrlus>t«  jiroparatioD, 

*  Ui«  whole  of  the  c«Tboiuc'  ud<l  not  having  been  expelled,  or 

of   ftdaltenklioii    with    »ume    other    enrlmnnte.      The   acid 

Bployed  tor  the  pur|iOM  should  lie  diluted  with  wutrr  Wforc 

it  upon  the  nu^neaia,  wliich  Hhuuld  l>«  diiiiKilTcd 

'without  any  residue  whatever:  all  tliat  which  may 

rciiiMn  un<liasolrcd  i»  an  itnpurily.     It  soraetiniet  bappenw, 

kJtowerer,  that    a    residue    \a    apparently    left    thciu^h    the 

[UMlgOMil   may  be  quite   pure,  this  oocnrs  when   the  beat 

aphyti  in  culcining  the  magii«ii&  li&s  beeit  too  alrun;^  or 

protracted  for  too  long  a  time,  in  which  caM  it  dissolves 

'  entirely  in  adds,  bot  it  takes  a  long  time. 

•I,  If  tbc  clwir  solution  coninining  im  cxceiu  of  acid  pro- 

.  dnccs  a  wliite  floe.iilcnl  preeipitatc,  in»olal)le  in  Mliition  of  sal 

Piantmoniao,  it  is  ahmina,  which  should  be  rapidly  Altered ; 

>  and  if  tli«  liquor  &1icrrd  tlie.rofrom,  being  tested  by  oxalate 

of  anuDonia,  produces  n  procipitato,  it  is  oxalate  nfNmt,  and. 

of  eourae,  tbc  mngnesia  contained   that  eaith.     The   pro- 

cipitaled  oxalate  of  lime  may  be  ooltoeted  on  n  filter,  washed, 

dri«d,  ignited,  and  wt-ighi'd  an  citrtioiiulu  of  lime,  into  wluch 

^ignitioo  has  coorerted  it.     Each  gnUn  of  cart>onatu  of  lime 

r  rcpreaenta  0.56  grain  uf  lime. 

6.  Tbe  hydrochlorle  acid  solution  of  magnesia  siiould  not 

^be  precipilat>-J  by  solution  of  chloride  of  bariiim;  if  a  pre- 

I  oipitate  is  pruduoed  a  sulphate  ia  present ;  tli«  precipitated 

f  VulplMte  of  baryta  so  produced,  may  be  ooltectod  on  a  filler, 

iirasbed,  dried,  ignited,  and  wraghcil.     117  groins  of  Kutphnto 

of  batyla   represent    I    equivalent,   or  -10  grain*   of  [Hire 

anhydrous  siilphuric  acid,  and  eonxetjueutly  I  equivalent  of 

I  any  sulphate  ;  in  tliat  ca»e  an  inaoluble  ruiduam  will  moat 

probably  liavo  been  left  wlicn  treating  the  nagnesia  with 

hydrochloric  acid,  a.H  ni«ntii>iu.-d  before.    If  silica  was  prcscDl, 

il  will  hare  been  lel\  also  in  on  iusolublc  state 
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CASBOKATE  OP    UA0XR8U. 

6.  Commercial  carbonaM  i>f  miigBeiitB  is  in  Kinftll  nabic 
iHggpa,  of  n  Ado  white  c«Uiur,  hoA  to  the  tnurh,  inockmoK, 
tHialau.  iui<l  of  a  spi-cifi<t  fEnvit^  of  0.294. 

7.  Tbis  riilMtADCO  i»  often  conlanunKteil  hj  earhonale  iif 
time  (r.hslk),  whidi  citlier  lin*  bceo  fraodulvnlly  mixed  with 
il,  or  bvauue  ttiu  iiumiuiaimn  aolta  from  whidi  it  Itan  boon 
obuiued  were  naturaUjr  coDt«mia&t«d  with  wits  at  Ume,  u 
U  tho  ewe,  when  pr^puvd  Ironi  the  mother-watera  used  !■ 
th«  manufacture  of  nitre,  and  of  common  salt,  llie  beat  ia 
Uiat  obtain^  by  pmcipitating  a  tolution  of  snlpbalo  of  mag- 
nesia by  oiw  of  carbonate  cA'  polMit  or  of  soda. 

8.  The  priMVOce  of  cariouate  of  time  ia  detocled  by  clia- 
•olTiag  It  portioo  a£  tho  oarlwnete  of  nugncda  ondw  esutni- 
mtton  in  bydrochlorie  acid,  filti^ng,  saturUJug  the  omen 
of  at^id  Willi  a(|ii«ouif  nolution  of  nmmoniH,  and  tlien  adding 
a  foliition  of  oxalate  of  animonin,  which  will  ibcn  prodoM  a 
prccipitAttf  uf  vxulutu  of  lime  The  pr(«i|>iUit«  sliodid  be 
rapidly  oolWied  ihi  a  filter,  wnslmil,  and  ettldiivd  in  a  plati- 
Bnm  crucible  i  ilie  w(<ij[ht  is  that  of  (he  esrbonatc  of  Ume 
contained  in  ibe  aubataooe. 


MAILLECIIOB.— Sm  Gei-man  SHrfr. 


MANGANESE. 
1.  The  principal  orm  of  ibo  mangineao  are  tho — 

Pjroloilto  (ileutoxyde  of  manipaoat)  .    Mn  0| 

Braunito  (Mwiaiox;^  of  nangaMac)  .    Ma,  0, 

MuiKa»itc{hy(lrnl«lM<K|ulolt.oftnaiigaiMM)Mn,0,+  DO 
flauamaml«(rc4(>iyiloof  maaganMe)        .    MhiO. 

2  The  fiivt  of  tlwae  om,  or  pjrolusitfi,  i»  tbc  most  impor- 
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tent,  and  u  llw  natural  otea  t>f  lanagUKua  ait  mixtures  oi 
Ihit  wrjih  tlic  lQw«r  oxydi'^  of  aiAnnannae,  unij  ccrtmn  impu- 
ritiu,  •itcfa  W  tardtjf  auionatts,  pvri,x>iih  of  iron,  alumina, 
pitea,  nUphaU  t^harj/ta.  he.  it  is  aluulutul;'  ncccidnrf  that 
(be  muiiiftuturer  wlio  uses  tbis  minerul  cbuuld  tisccrEaiii  tJie 
i|iiMiticy  of  jMi-oxjtIe  o?  Enangonese  oontaiiKtil  in  the  ore,  fur 
^tb*  projwrtiua  wliicli  ibe  Mid  peroxydu  bcJtrs  to  ttie  rest  of 
I  aampie  detenaiaeii  its  comiawial  vaIuu, 

ation  ef  the  proporiiojt  of  prroxyrln  of  mangantt*  con- 
faintd  in  lAe  om  of  mangoHtit. 


3.  Ttiis  eetinutioQ  of  the  commercial  value  or  of  the  qiian- 
^tity,  of  jieroxyd^  of  mangaDeoe,  may  be  uccoini)li»li<.'d  in 
I  Various  u-a/»  ;— 

4.  Finl  rviluce  into  fi»«  povdcr  llie  sample  wliicli  luis  to 
I  ezanuned,  and  treat  it  by  dilute  nitric  acid.  If  tliiM  pro* 
aM»  an  eflferveaucnce^  it  Li  owing  to  Uie  [irvitvncc  of  cor- 

and  alunild  be  left  to  digi^t  in  the  add  until  all  Ihe 

Lcsrbotiaie«  liure  dl^solvi^d,  a(W  which  the  whole  slwuld  be 

llhnwo  upon  ■  liltor,  washed,  and  dried.     For  tochnical  par- 

the  weight  of  these  carbonates  may  be  ea^ty  and 

3ily  effected  by  vreighing  a  certain  ifuaniity  of  the  MOijde^ 

rji>r  example,  100  grain«i  digesting  it  for  a  long  time  in  dilute 

faitric  acid,  ciill«<cting  on  a  filter,  wasliirig,  and  drying,  until 

fl  no  lon<ror  diminl^lira  in  weight.     Tlic  loss  indicates  tho 

gnantity  per  cent,  of  the  corboimtCM  which  it  contained. 

5.  'Vitin  bring  done,  lake  a  weighed  iiuiuitity  of  tU«  sam- 
^j)le,  Ary  it  well,  ta  just  saidi  and  iiitrudticv  it  into  a  small 

Duntcr^ioiMd  retort,  at  tbc  cxtr«mity  of  which  a  tube,  oon- 
kining  frngments  of  fused  chloiidc  of  calcium,  aUo  wdghe^ 
aid  be  airlifted.     A)>|ity  thirn  to  the  report  the  strongest 
at  that  enn  In-  pnxliiced  liy  nn  arffttod  s[ilrit-luu|>,  and  uUct 
timcv  di«r(iDni-<'t   ihe  chlunde  of  calcium   tube,  and 
irelgli  it.    Tlie  liKrese  uf  weight  indicate*  ilie  quantity  of 
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water  which  luui  vnliklilixod,  anil  wbkh  WM  jieldod  pnnct> 
pally  by  itic  hyilnitc  of  spdijiiioxyiic  (muiguiite  Mii^O,  +  HO) 
comr  puTlign  o(  which  is  alwayti  fmind  mixed  willi  th6  |>«r* j 
nxyilc.     100  grains  of  wntcr  lliiu  cvnpointed  coTTeq>ond 
981.76  of  mitngnnitc. 

6.  Thu  conl«nl»  of  thi-  •mull  Tvttirt  »hou1i)  now  be  einpde 
into  ft  countcrpoiiiucl  pjatioum  rapnulu  or  crucible^  and  ignil 
therein,  until,  after  rcpmted  n«igbiug^  tbo  weight  ia 
■rrved  to  rvinain  uuifonn  ;  ihio  ronvurts  the  laass  compl«b 
into  inniignncuO'imui^nic  uxyik  (Mo,  O.).    The  crucible  . 
llicn  wdglwtl,  and  the  lomi  indicates  the  ([uaniity  of  oxy 
evolved,    from  whieh   that  of  the  pciroxyde  \»  olculatciti 
t^Ji  grain  of  oxygen  (;otTtt<[)ond>  t(j  ti.  18H5  of  pure  p«rox]rckiJ 
'riiis  cxperiownt  nhould  evidently  he  carrifld  on  with  grea 
euv,  since  a  Kmnll  quantity  of  oxygen  irprcaents  a 
<)uantity  of  peroxyde.     In  order  to  eSoct  the  coonplctc  CQQ^ 
vcmion  of  the  pcroxydc  in  tht-  inniple  into  red  oxyde  of] 
ganese,  at  above  mentioned,  ihi-  ignition  should  be  conl 
for  a  long  lime,  and  the  (juanlily  operated  upon  riioald 
■ntall  I  if  a  larger  quantity  be  treated,  a  commoo  fire  shou 
be  u«ed  iiuttad  of  an  argand  lamp. 

7.  Another  huI/iimI  cimgitta  in  e*liinnling  the  quantity  i 
clilorine  cv<»lTed  fmni  a  given  weight  of  lliv  Mmplc  wh« 
treated  by  liydrochloric  add. 

8.  In  order  to  nndcrstanil  the  nilionale  of  this  expcrimc 
we  should  bmr  in  miivd,  that  tiU  the  oxydci  of  ntuigaoe 
when   hvated  in  contact  with  hydrochloric  acid,  cToIre  ft 
quantity  of  chlorine   exactly  jiropurtionnte  to  that  of  tbc 
OiXygen,  above  that  wlJcb  i*  <!Ontatncd  in  the  |>Totoxyde  ; 
for  example,  proloxyde  of  mangonesie  being  treated  by  hydro^l 
ctitoric  acid,  produoea  only  protoehloride  of  mangancM  ond^ 
water,  but  yidda  no  fVee  chlorine^  a«  nbown  by  the  foUowijig 
cquotloD : — 


MnO  + 

no    + 


ua 

Hna 
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Or  thus— 


If 


ProU»5d(iofiuinguiocc  j       Mn 

UnO  tOxjgoii  '\u- t-     f  PiotoeUoridt 

*  [    iio'   >        "' 

'   I  \       MdCI 

(chlorine  ...      I 
CI  J 


nydnchlorio  Add 


9.  Not  ao,  UowBTer,  (be  rtd  oxyde  of  maugantst,  or  mait- 
ffaitos^-miiHffitnic  iixytle,  vih^Si  wbcn  trintiod  by  iiyttrocJilo- 
he  K'iil  foruui  |)ru(ucliloriil<;  of  inaiigsncsu,  but  diiengBgw 
o4wtbtrd  of  an  equivoJcDt  of  ohloriai:,  U  flbovrn  by  tbe  fol- 
lowing MiuntioD. 

Rod  oxj-dc  of  mftngkDMP,  or  manganoeo-mangtiiic  oxyde 
naay  bcn:pn»«ntcd  bjr  formolu  Md  0  -f  Mn,  0*  or  Mu«  0^ 
\vr  8Mii  Oi^  tboroforo — 

t)  MnO  +  1(  1)01 
K  1i  110    +  XaOl  -f  t  CI 

j^CB^MKuytie    of    manffaneit,    wbcn    trail«d    by    bydru- 
■cid,  jldds  half  ao  oqiiivsleni  of  free  chlorine  for 
Oqnivalcnt  of   ]>nit<x')iluridc  of  DiangaDcse  foraicd,  as 
f^bown  bjr  tl)«  following  r<iiinliuu. 

8«equioxydc  of  tnuiganuvv,  Ma,  On  b  the  same  a«  2  Mu 

o,„ 

TliKxttan— 

1|  MnO  +  1|  HCI 

•B  u  110  +  u&a  -h  (  01 

10.  Lastly,  pf>roiiy<k  of  maiiganeae,  when  treated  by  hydro- 
chlinic  acid,  yield*  oiw  entire  «c{uiTakni  of  ublonuo  for  oaob 

B 
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equiTnlcnt  of  protoxyde  focmcd,  its  bImwd  by  Ihe  foUovring 

equation. 

Peroiydo  of  maiiKitncM  b  Mn  O, 

Tlierefore — 

Mn  0,  +  S  noi. 
=  2  HO  +  Mn  a  +  a. 

And  M  the  comuiercial  value  of  tho  ores  of  mnngAiiCM 
(l<rpvii<l.«  n)tl]guIlll^^  u[ion  tho  amount  of  chlorine  which  Uiey 
produi.-«  when  treated  hy  liydroc'tiluric  acid,  Hm  «Tideflt 
olijuct  in  vi(.!W  will  be  utlninml  Ity  dutermiiiing  (list  (iiuiniity. 
11.  Huuffr'i  method  for  the  analysis  gf  i'hlori<l«  of  Uine, 
described  in  our  article  on  chloriinetry,  nuty  lie  nmployi-d  for 
the  purpose.  That  method  is  baaed  upon  tlic  rapid  pcroxy< 
dlxaiion  wliich  8ulphat«  of  protoxyde  of  iron  undergoes  when 
in  Gontaot  with  plvlorinej  ivnier  beinK  present ;  tliia  i-eactton 
ia  repreaented  by  the  fuUowing  <x|uuiiou. 

2  Pa  0,  SO,  +  HO  +  CO. 

=  Fo,  Oi.  SO,  +  n  a 

That  i»  to  Niy,  one  equivalent  of  chk>rin«  (CI)  corabines 
with  one  equivalent  of  hydrofteu  (H)  from  the  water  (HO) 
to  form  one  equivalent  of  hydrovlduric  acid  HCl,  wliil»t  the 
erjuivulent  of  oxygen  (O)  from  the  water  ^IIO)  being  tliua 
liberated,  adds  Jtaelf  t<i  the  two  equivalents  of  proloMlphatti 
nf  iron  (2  Fe  O,  SOj),  wliieli  become  thu»  onnvertvd  into 
Rilphato  of  jKTOxyde  of  iron  (F«!»  0*  SC^).  Therefnrc  two 
equivalents  of  protonilphato  of  iron  rcpm>r.nt  one  equivalent 
of  chlorine,  aince  one  eiiuivalent  of  chlorine  !•  retguired  to 
eonvert  two  equivolentM  of  protosulphote  of  iron  ioto  one 
equivalent  of  pentulplinto  of  that  base. 

12.  The  experiment  is  performed  as  follows: — Pulverise 
278  gminif  (two  eqnivsleota}  of  cryatallieed  pn>loeulpbate  of 
iron  (2  Fe  0,  .S0„  7  HO),  and  mix  iheui  in  a  »niaU  ltu«k 
wiA  44  grains  of  the  manganene  under  examination,  and 
prarioualy  reduced  into  very  fine  powder.  Thuao  44  gnuns 
reprcaeiit  ouc  equivalent  of  pure  pvroxydc  of  mangaaeae 
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(Un  Oi),  and  would,  therdbrc,  if  pure.  peroxydiM  exactly 
tbv  two  ci|uiTalet)l8,  or  278  graioB  of  {>rotunut|>liitli;  of  iron. 
About  tlireif  fluid  uuiicctt  of  strong  liydrocldoric  iic-i<l  should 
now  b<-  puurvd  upon  tli<-  mixture  in  the  i\aA,  wliicli  l]a.ik 
muiit  be  iminndiAidy  cUwvl  with  »  pcTlor&tod  cork,  pivtvidudj 
with  •  funnel  tube  drawn  into  a  point  internally,  in  ordiT  ' 
that  the  vapour  may  c«rapo,  and  the  wliole  is  th<-n  rapidly 
boiled,  nie  chiorino  di^eiigagvd  by  like  roangancw,  in  iiu- 
mediai^ly  absorbed  by  the  prota6ulpkat«  of  iron.  Wc  just 
aaid  that  44  graitu  of  p«roxyde  of  maiigancae  would,  if  purei 
exactly  pemxydiae  tlie  278  graina  of  protoaulphate  of  iron, 
but  ail  the  manffanoie  of  Gomtneroe  is  never  pore,  it  is  evident* 
that  the  44  j^raina  of  tlie  naiuple  employed  will  prove  insuIH- 
eient  to  jic^roxydize  tlic  iron,  and  hence  the  necessity  o( 
Moertuining  the  amount  of  protosulphate  which  eould  not  be 
peroxydiEc^  and  which  remnins  in  the  acid  oolutioii.  This 
may  be  done  by  means  of  a  chlorate  of  potasli  test'Liqiiar,  as 
follows : — 

13,  Sine*  one  equivalent  (124  grains)  of  eWorale  of  potaah, 
(KO,  CI  0|)  produce,  under  tlie  influence  of  boiling  hydro- 
ehlofic  acid,  six  equivalents  of  chlorint^  M  tbtnm  by  the 
eqnalioQ 

KO,  01 0.  4-  8  H  0. 
:=Ka  +  6B0  +  fiCl. 


it  fellows  lliat  20.66  grains  of  dilorale  of  potnali  wonld  bf  1 
Hoflicient  to  peroxydixe  278  gnins  (two  t4|uivBlcnts)  of  pro- 
iwulphale  of  iron,  and  would  therefore  repnwcBt  36  graioa 
(one  Ciinivnlent)  of  clilorine,  or  44  grains  (one  eqaivalent)  of 
peiToxyde  of  maDgnnrw:. 

H.  'Vh9  dilorateof  potanh  teat-liquor,  therefore^  b  pre- 
pared by  disacitving  20.66  graiui  of  chlorate  of  potash  in 
1000  gniiai-nicMiure  of  wnt«T.  Tlie  sultttion  U  tlicn  poured 
car«ftilly,  drop  by  drop^  from  a  gla.-u- alkali mett-r  through  the 
fauitet  tube  into  the  Iwiling  lu>t  aolution  containing  the  salt 
of  iron.     The  whole  of  tiiv  clOorine  which  is  disengaged  is 
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immedintul^  >l«arlR-d  hj  tlitt  proio«ul]>Unt«  of  iron,  bul  aa 
iiooii  a.4  tbc  lntt4)r  in  mmplvlelf  pfrosyiliBed,  tlio  fVec  clilorin^ 
which  is  evolved,  tmnwdiiiUly  re-Mts  upon  tht  colourlDg 
innllrr  of  a  strip  of  pnp^r  Mnincd  bliiP  by  iMilplDilP  of  indit;o, 
or  titmiis,  previously  plnc^  by  the  opemtor  bi-lwwn  tbe 
rork  and  the  nock  ol'  the  Awk,  nnd  which,  iM-ontnlnj;  bU-Mcbcd, 
indicate*  that  the  oprratiun  is  terminated.  'Jlir  o^x-mtor 
then  reeds  off  thn  mimbrr  of  measures  of  ihp  chlnrote  of 
polault  tc«t-l)iiuor  which  liaro  be<en  employed  to  complete 
\\\o  pCTosydisntion  of  the  protosiilphate  of  iron. 

1>).  Let  tia  8Hpp<Be  that£0  diviaioDs  (£0n  |-raina-ine«aur«) 
have  been  employed,  !t  is  dear  that  holf  ibe  quantily  only 
of  the  protuxulpbutt:  employed  hoii  been  eonvcTted  into  per- 
Ntilphatc,  and  that,  conn'<|ii<-ntty,  the  i>omplC'  of  Bianganuw 
contained  50  per  cimt  of  iroptiritii^  ;  or,  in  other  woriit,  oarh 
inoasiire  of  the  ■'■et  solution  of  chWale,  of  potash  employed 
to  oomplelo  the  pcroxydiaatinD  of  the  protosulphatc,  re- 
presents  one  per  cent,  of  itujiurily  contained  iii  tbe  ore  of 
ninnfjaQMe  opLTalcd  upon. 

lEi.  Tbe  air  should  be  exdudnl  from  the  ftiL«k  duritij;  tl>e 
|>erozydixat{on  of  the  protcumlphaict  of  iron,  vUt\  the  (wysen 
of  the  air  u^linn  upon  the  salt  of  iron  woaM  pRroxydixe  a 
portion  of  it,  and  vitiate  thi;  rt^iilt.  Instead  of  proionulphate 
of  iron,  proioehloride  of  iron  may  be  used.  For  which  piir- 
jiose,  6G  ]*ruiiiB  (two  e(]uivalcnls)  of  pianoforte  wire  kImxiM 
b-  put  into  a  matrass,  or  flask,  as  above  mentioned,  and  abotit 
four  fluid  ounces  of  pure  coneenlrated  hydrochloric  add 
poored  upon  them.  Tbe  flask  bcinn  I'lwed,  as  directed  (n 
t)i«  priTcdiafr  proceas,  with  u  cork  j>rovidi-d  with  a  funnel 
liilxi  ilmwn  to  a  point  at  the  lower  eiid,  a  ^itle  beat  iii  then 
apptiod  to  prmnote  thu  aolulion  of  tin;  itxin.  Wlu^n  all  the 
nxilnl  hn*  diosolvcd,  tlie  operator  tntradurc«  44  grains  of  the 
j>-msyd«  of  nmagaw-W!  iindtir  cxaminntion,  previously  re- 
duced into  fine  powder,  and  kept  in  iv«dincfls,  weighed,  and 
foldc4  up  in  a  piece  of  paper  ;  the  flask  is  immediately  closed 
rilh  its  cork,  tbe  liqnor  is  slightly  agitated,  and  tbeu  brought 
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iv  tlw  boiling  puitil.  TIh'  c)ili>rin«  di»eii((a{;«<l  b/  ibe  maii- 
gftBrso  is  coiDpl«h*ly  iilKtorlxMt  by  the  pratocblurlde  of 
iroit,  Ibe  cxccm  of  nliiob  ia  ttetoTiiiiiii:iJ  hy  iho  ebUirftU)  of 
potiuUi  t«Jt-ltquor,  UBctI;  iu  the  xiiiuc  inannvr  u  just  above 
ex]ilaii»eil. 

IT.  By  (be  mediCHls  wbich  we  hav«  desvribeti,  lh«  propor- 
tton  of  cUodne  wbicb  a  saiuple  <jf  uiaiiguut^in;  van  evolve 
■Mjr  be  Mcertained,  it  ia  inM-,  but  tbi.i  lUuiic  ia  far  from 
OOiwtitutin){  tbc  coaimeivJal  value  of  tbe  artidu  a*  a  aourve 
of  clikaiiK  ;  it  in  not  \aa  iai|Kirtuiil  U>  <letormiii«  t)iv  prnfior- 
tiaoa  oj  the  Mbcr  nubalanocM,  kucIi  um  pntoxydt!  of  iron,  nrthy 
ovbMHte*,  ftc,  which  muy  hv  conuinud  in  the  «nniple,  aiid 
wliioh  uii|>rufilabtjr  twiiHunia  a  certain  iiuantity  of  Iiytlni' 
oliloric  aciil  wiUiout  t^volvtiij  chlorine^  and  merely  (miduciiiK 
«hkiridc«  of  iron,  of  calcium,  of  bnriuo),  he.  llatav  Ibtt 
neCMsily  of  eftlimating  Dot  only  the  ijunntily  of  chloriui* 
wlueb  a  given  weighl  of  pcroxydu  of  mangftnciw  can  yield, 
bat  likewise  tbe  proportioo  of  hydrochloric  acid  wbicli  U 
noeleuly  aaluralud  by  tha  foreign  subatanoes  contained  in  tlw 
«re.  Fur  llUs  purpote,  tbe  following  method,  which  niw  lir»t 
Meommeaded  by  Gay  Lussac,  tnay  be  reoorled  to. 

18.  One  cifuiviUeiiE,  ur  44  grains  of  the  pctvxyJe  of 
NMUlgiUMwe  ander  exaiuinatiou,  arc  treated  by  an  excess  oT 
hydrachloric  add,  for  cKanipIo,  by  500  grtuus-measare  of  acid 
of  specific  1.093,  wbidi  quan I ity  contains  oeoordiof:  to  I>r. 
Vn,  lUO  graiiu  of  real  acid.  Tbe  auiouiit  of  cldorine  cur- 
n^oodtng  to  that  of  tbe  pure  muiiKancw  in  tlw)  itunple  in 
Umb  determined,  tm  mciilioned  beforv,  by  bmuw  of  prolosul- 
idiate  or  protochloride  of  iron. 

19.  Since  4-1  grain*  (one  equivalent)  of  pure  jMfmxyde  of 
maagaiuM  ra|uire  74  gtmiua  (liro  equivalents)  of  purv 
liydrocldoric  acid  to  evolve  36  graioa  (ofl«  oquiralsiit)  of 
rhlofine,  if  we  tialurate  the  exceea  of  hydroehloric  acid 
catpUiyvil,  by  mean*  of  a  iglution  of  carbonate  of  §oia,  {am 
AeUUmelfy.)  and  lliua  determine  lb«  quantity  of  free  acid, 
tbe  diflerencu  will  al  once  abow  wliat  quantity  of  acid  liaa 
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been  consumed  bolU  by  the  pcroxydc  of  tnanganes?,  «Dd  by 
the  forei^a  subiit&oces  coqjointly ;  but  if  w«  now  subtract 
from  tlmt  number  the  quanlUy  consamecl  by  (lie  inanf;&&cfle, 
vrhidi  will  liave  been  anwt-lained  in  ilie  fir»t  {lori  of 
th*!  experiment,  thir  rcmninder  will  of  coum-  repnaent  tlie 
{■roponion  which  h««  been  utdoMly  concumed  by  the  im- 
puritiud. 

'20.  htt  US  suppotc,  for  cxnmpk,  that  in  nnlfr  to  Mtiirata 
tli«  uxcCM  of  free  »dd  left  aiXnv  the  dctcrminutioD  of  th« 
oliloriiie  evolved  by  the  mnngnnciw^  it  it  found  tliat  140 
iilkuli metrical  innuurM  of  tivn  tci>t-tioliitioii  of  cnrlioiuit*  of 
Nodii  httve  Ih^J]  roqniivd. — Since  100  Hlkali  met  rind  mett»urcs 
of  carbonate  of  »oda  saturslcd  97  graiosof  pure  hydrochloric 
acid,  the  140  lueasurcs  employed  represent  therefore  dl.8G 
grains  of  acid  left  lu  excess  and  in  a  free  stale,  nhich  being 
deducted  fnun  the  100  graiiia,  (contained  in  the  600  grains- 
nieanire  of  acid  of  spcctGc  f^ravity  1.093  employed.)  leave 
48.20  grains  as  the  proportion  of  ml  acid  consumed  by  the 
mtinRauese  and  iinpuriliea  of  tlic  wniplA.  Let  tu  suppose 
now,  that  the  44  grains  of  maiigauese  operated  upon  Itava 
been  found  in  the  first  part  of  tlt«  experiment  to  contain  only 
22  Kraina  (or  £0  per  ceut.)  of  peroxyde  of  mangaueae,  u 
before  mentioned,  these  will,  tlien-fure,  have  conaiuned  S7 
grains  of  Kydrochloria  acid,  whi<:h  bdng  deductiMl  from  the 
48.20  graii»  (the  joint  <|unntity  coonumnl  by  the  manganeas 
and  impurities)  lenve  1 1.20  ^roinN  w  the  proportion  of  pura 
hydrochloric  acid  wuled,  or  uxetcMly  taken  up  by  the  im> 
|iurilies  alone,  and  therefore,  the  44  groins  of  monganeac 
operated  upon  consisted  of — 


Pur«  peroxyde  of  manganese  evotvinf;  i 
one  cquiv.  (30  gr.)  of  chlorine  ,      .  1 

Inipurilies  unprofitably  oousumlng  > 
bydroobtoTio  lund    .        .        .        ,  i 

OUwr  aubstooMa       .... 


2iJ)0: 


OOJM 


R.IU=    IMl 
44.00      ItMJM 


MANGANESE. 


K7 


31.  Hit  nmount  of  water  vontained  in  tlie  itamplv  may  be 
aepanndy  Mitiimtcd  by  exttoeln^  ■  pveii  wriftitt  of  it  ( 100 
ItmiiM  fur  example)  in  n  cajMule  ul  n  t<.-i»|i<!rutiir<-  of  nlioiit 
21£*  Fabr.,  until  they  ceaae  to  Icde  w«iglit  Thu  loss  imli- 
caUB  of  eoune  the  per  ceaitage  of  water. 

22,  Another  method  of  Jott-rmining  the  coiDni«rci«l  valiifi 
of  peroxyde  of  roangnntae  is  that  of  Drs.  Freneniua  and  Will. 
TbU  aunhod  roiu  upon  the  fact,  that  wben  peroxyde  of  man- 
gueae  U  treated  by  oxnlic  acid,  or  oxalate  of  pota^fh,  in 
pRaence  of  an  exceaa  of  Niilpliuric  acid,  the  rc«uU  is  8ulphal« 
I  of  protoxyde  of  manganese,  carbonic  acid  being  at  ihe  satiie 

^_     tini«  evulTcd,  on  iihown  by  the  following  equation  : — 

™        1.1    T 


MnO,      +      SO,      + 


=  MoO.SO, +  2C0, 


^3.  That  is  to  My,  oni;  cqiiiritlcnt  of  peroxyde  of  man* 
gancEv,  \indor  the  influunm  of  sulpboric  acid,  parts  with  one 
equivalent  of  oxygen,  which  is  lran»po8od  to  Ihe  three  equi- 
Talents  of  oxygen  of  the  oxalic  acid,  thus  forming  two  equiva- 
lents of  cafbonie  acid.  The  above  equation  may  be  di^ecicd 
uEbUows^- 


PCNIirdo  of  MAn^DIi 

Ma        Oi 


\.  +  Sutpliuiir  A«id.    4- 
*  SOa       * 


OnlioAcid. 
C»   Oj 


Mn 
PnUaj^*  or  MMtannt. 


Sulpliune  Add. 


CBittonio 
Acid. 


Carbonic 
Add. 


Sulphal*  eJ  FroMajriU  gf  kUngnocic. 


aCOt 


Two  «quiT.  oT  Cutoaic 
Acid. 
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On«  «]iiiTBleiit  of  iKTOxydo  of  muiganrM  (44  grninit)  U 
Ihetvfore  capable  of  producing  in  this  imnncr  two  eqiiivnlcnts 
of  carbonic  acid  =  also  44  (CO,  =  22  x  "i  =  -H),  whiyh 
MCApv  in  the  state  of  gas,  to  that  tho  Iom  of  wdght  ir^ulting 
from  the  escapo  of  tli«  carbonic  acid  is  eqiiiil  to  the  woif  ht  of 
the  peroxide  of  mangnrtera. 

24.  The  apparatus  employed  by  I>r«.  Fix?»cniiM  and  Will 
ia  iho  same  as  that  which  they  have  contrived  for  alkali- 
met  rieal  and  acid i metrical  opcnlioos,  and  which  we  reproduce 
here  T — 

Into  bottle  A,  44  grains  (one  t^ifuivaleut) 
of  the  mnnganesc  to  tx^  exiimtD<:d,]irevioual/ 
well  pulverised  and  levigated,  arc  intro- 
duced; and  likewiw  100  gnumi  of  neutral 
oxalate  of  potash,  wliieh  may  be  prepared 
by  Kutiimting  ordinary  oxalate  of  potash 
B  A       w'">  carlKinntc  of  poliwh,  and  evaporating 

to  ciystalliiation.  The  nculral  oxalate  of  polwh  should  be 
piilverircd,  and  the  bottle  B  is  iheii  filled  with  sulphuric  acid 
to  about  one-third  of  its  capacity.  The  flasks  A  and  I)  are 
then  corked  air-tight,  and  thus  connected  into  one  apparatus, 
tlie  whole  ia  then  accurately  weighed.  The  opening  a  of  the 
tube  of  bottle  A  being  dosed  by  a  small  lump  of  wax,  tlie 
operator  xucka  a  little  air  at  d,  a  vacuum  betog  tbua  made  in 
bottle  A,  n  littln  sulphuric  add  paases  (Vom  bottle  B  into  it  in 
order  to  All  the  vacuum.  Thi>  oxygen  of  the  manganese  re- 
acts upon  the  oxalic  acid,  which  u  thoreliy  converted  into 
carbonic  acid  which  pn,<]>iw  through  the  conccntnili^  sul* 
phuric  acid  in  Unltle  B,  which  robs  it  of  moisture,  and  it 
flnully  c^ciipi's  through  the  tube  rf.  As  soon  as  iho  disengage- 
ment of  carbonic  acid  ceases,  the  operator  repeats  the  soine 
•iperution;  that  i«,  he  suck*  again  at  rf  in  order  to  chum 
a  fronh  portion  of  siili>hnric  acid  to  pass  from  bottle  B  into 
bottle  A,  and  so  on  until  bubbles  of  gas  are  no  longer  dis- 
engaged I  the  bottle  during  that  time  has  become  very  hot 


I 


^ 


MERCURY. 

fTDBi  tlie  coutacl  of  the  ooncentrntml  Mulphuric  acid  wiib  ll>e 
w«tcr. 

2S.  When  n  fresh  portion  of  .iiilphurio  acid  at  laM  fails  in 
proditcing  a  diseugagemeDi  of  carbonic  ndd,  the  openuor 
noOTW  the  little  wax  stopper,  and  agiiin  auckM  the  air  at  rf 
in  order  to  expel  tlie  carbonic  acid  Tron]  the  itpparatn'<,  mul 
replace  it  bj  common  air.  Tlie  suction  must  he  continn«d  tw 
loof  H  a  ta*te  of  carbonic  ncid  m  |>orcq>tibte.  Wbcn  tbc  ap- 
paratiu  lias  become  cold,  it  ia  to  be  wHglicd  ngain ;  the  Iom 
of  weight  indicuivn  the  amount  of  |>ur<.-  jicrox^dv  of  manga-  ■ 
IHHI  ia  ill'!  Hiuupte ;  each  grain  of  carbimio  acid  crulvnl 
repments  un<!  grain  of  peroxide  of  mongaiieM. 

26-  In  this  mode  of  trentmciit  it  is  of  coune  abccilutely 
oeoeanrj  to  Ircnt  tlie  mouganene  ore  witli  dilute  nitric  add, . 
W  mmtioaed  nt  the  bvginiiini;  of  tliis  articlt^  in  order  tv] 
ntoove  uay  cariionate  which  might  be  preeent. 


MANNHEIAI  GOLD— See  Brat. 


MARLS,— Se«  /-*'»#■ 


MASSICOT.— See  IMhars/t. 


MKRCUHIUS  DULCI9.— See  Co&m*/. 


M  £  U  C  U  R  V. 

qt'lCKSILVEH. 

i.  Mercurj'  ia  a  m«tal  which,  at  Ibe  ordinary  tvmpcraluiv. 
(a  fluid,  of  a  silTor  wlul«  coUrar,  with  a  *liglil  tinge  of  blue. 

mS 


370 


MANGAKCSK. 


very  bright,  tnateleta,  inodorauai  specific  ipvviljr  13^68.  It 
boils  nt  iibout  SXT  Fitlir.,  auil  may  bo  disdlted.  Men-ury  is 
not  ttty  (itirci^ptiUj-  ncted  uinui  by  ex|>oeure  to  lli«  air,  but 
when  ■dnltCTalcd  b/  other  metals,  eapecialljr  bj  tin,  it 
IiMoniM  cniivi-rtcil  into  ■  black  powder,  which  yields 
nxygcn  when  hmtcd,  tlie  mc-rcury  bein};  at  the  same  lini6 
mvivniL 

2.  Uercury,  iw  it  \*  met  with  in  cummerce,  ii  generally 
xnry  pnrey  jret  it  iionen  adultenitfd  with  lead,  tin,  bUmnl/ti 
ftoinetimes  also  it  uontniiu  ropprr.  These  impurities,  howerer. 
i»re  ewily  dclstrted,  I)t>c(imMT  pure  mercury  does  not  wet  glaaa. 
china,  or  other  nniilar  vurfaceo,  and  therefore  wbei)  thrown 
into  a  por<^iiin  ilisli  or  onucer,  the  globules  are  »pberical, 
and  remain  ho  when  moved  nbuuti  whihit  if  adulterated  with 
any  of  the  above  mentioned  metals,  It  wets  the  glased  surface, 
and  the  globuiex,  inntead  of  remaining  sjdierical,  adhere  to 
the  surfftcr,  or  arc  dmggcd  in  o»aI  or  irregulw  luaiwes,  leaving 
n  Kirt  of  lail,  which  indicittiis  nt  oiiee  the  presence  of  im- 
purities in  aulutioii.  Pure  mori'ury,  when  poured  into  a  gbsa 
tube  closed  at  one  end,  ])rMenbt  a  conrex  Hurface,  whilst  If  It 
contains  other  metals  in  solution,  the  >urfnee  b  either  plane 
or  conc&vc.  Mercury,  wliieh  contaim  ^U  ^  '^"'^  '*"  *  plaite 
surface  when  poured  Into  a  gloss  tube,  and  therefore  Ibia 
amalgam  is  often  employed  for  tbenoometen  and  other  in- 
strumenbi.  The  otjeotion  to  the  u«e  of  such  un  amalgam  in 
(hennometricol  tubea  of  a  small  boi«  is,  that  the  column  of 
nvcrcur^-  move«  with  some  diffleulty,  on  aeeouiit  of  its  adhesion 
to  the  gla«8i  and  moreover,  it  often  becomes  divided  into 
two  or  mow-  portions  wliich  renudo  banging  in  the  capil- 
lary tube,  interfering  with  the  oorrectness  of  the  instru- 
ineut ;  It  ia  somvtimc*  troublesome,  or  even  impossibk^  to 
reunite  these  portions  of  the  mercury  in  one  unbroken  eolaran, 
ureti  by  imparting  a  rapid  oontrifbgal  motion  to  the  in* 
strument. 

S.   When  the  surface  of  mercury  noon  horomus  dull  or  tar- 
nished, or  covered  with  a  fltm,  or  with  ■  black  powder,  or 
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docN  not  roidily  sepontc  into  round,  brilliant  gloUuli-is  it  is 
not  pare 

4.  Mercury  being  coini>let«ly  volmiliwit  by  hwit,  ilislillii- 
tion  offers  an  easy  ineaua  of  !te]mratiiig  it  from  the  otlw^r 
metala  with  which  it  may  be  tnix«<L  The  diirtiUatioii  may  hn 
effected  in  a  beol  iroii-tulie,  or  in  ao  irtm-retort  provi<IsiI 
with  a  bent  iron-tube  eounivtcJ  with  a  receirer,  or  in  etroii(! 
glaM-nlorts,  aa  lued  in  the  unuul  way  for  ti<iui<)!! ;  the  impu- 
rities remain  in  the  retort. 

5.  When  mercury  is  distilled  in  a  glase-T«ton,  it  i»  ndvis- 
able  to  mix  with  it  about  one-tbird  or  one-fonrth  of  iia  wfi^ht 
of  iron-fllings,  and  the  neck  of  the  retort  should  be  conDi.-cte4l 
with  a  reoeiTer  balf  full  of  water  ;  the  opening  or  extremity 
of  the  retort  should  be  adjusted  so  as  to  reach  tbe  iitir* 
&M  of  tbe  water  without  plunging  into  it.  If  the  neck  of 
the  retort  la  too  short,  it  may  be  lengthened  by  »  glaaa-tuW 
or  by  a  roll  of  paper- 

6.  KI.  Millon  remarked,  that  the  presence  of  certain 
metati,  sueh  as  lead  and  tin,  impede  considerably  the  distil- 
ling of  mercury,  which  is,  on  tbe  contrary,  accelerated  by 
other  metals,  such  as  platinum.  M.  BarreswUl  has  shown 
that  this  eflect  is  duo,  in  the  first  rase,  to  a  jK'llEcIe  of  oxyda 
from  l)ie  oxydijablo  metal^  which,  coveritij^  the  Huifitoo  of 
the  mercury,  prevents  its  votutiliulion.  A  layer  of  ojl,  or  of 
resin,  acta  In  the  same  way.  j 

7.  When  the  mercury  contains  arsenic,  or  «inc,  n  ]>orliofn 
of  the  line  and  the  whole  of  the  lu^eoic  di.->til  over  withi 
tlie  mercury.     Tn  Nuch  a  caae,  the  mercury  «hoatd  be  tr^ntM^ 
by  dilate  nitric  acid,  and  the  whole  sbould  be  well  »I<akcn. 
Tho  arsenic  and  linc,  and,  in   fact,  all   tbe  melslg  wlii^ili 
it  contains  may  ho  l)iu>  i-1inima(cd,  except  tin )  in  lite  lat- 
ter ea««^  liydr^ichlonc  acid  may  be  used,  oimI  a  gentk-  )imi) 
applied. 

9.  The  prcMCoce  of  arsenic  is  detected  in  tbe  above  mIu- 
tion  by  jMwng  a  stream  of  oulphuretled  hydrogen  through 
it,  collecting  tlie   ]ireoipitjitcil   xulpharct  on   n  fllt<T,   and 
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r^nmiit!ii$  h  lieTure  x\te  1>1ow-pip<s  with  itoda  upon  clutrcoal 
An  ixliMir  of  garlic  is  iiiilicalire  of  the  prcscncv  of  ttnenic; 
or  the  prudpitAtv  rnny  Iw  examined  in  a  gtui  tube,  U  <le> 
scribed  in  the  article  on  Bbnc  flange. 
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1.  Milk  is  a  peculiar  and  well-known  liquid,  secreted 
]}y  imuniuirerouB  auimnls  for  the  nourislimcnt  of  thenr 
jroung.  The  milk  ftoni  the  cow  alono  is  Ui«  olijeot  of  this 
•rdflle. 

3.  The  quality  of  ihe  luilk  sold  in  Ijondon  and  other  larg« 
lowna  is  always  eslromely  vsrisblc  The  frauds  practised 
In  that  very  important  alimentary  siibstancQ  an  of  two  kinda : 
frauds  1>y  addition,  and  frauds  by  subtraction.  Th«  retnlt  of 
ihc  prnctical  working  of  these  two  rules,  applied  to  milk,  b 
alwny*  a  toa  to  the  consumer, — siiblroction  of  cream,  addi' 
tjnn  of  water,  of  yellow  colouring  matter,  of  flour,  of  eimul* 
sions  of  hrmpiKM'd,  8k.  ;  to  gire  the  milk  a  creamy  or  rich 
appearonci^  which  It  doe*  not  really  possess  by  itself 

3.  llastcr  and  chalk,  and  other  substattces  of  that  kind,  il 

I  is  Bud,  ar«  MMBctimcs  added  to  milk ;  but  that  fraud,  il  would 

[jppe«r,  u  much  lew  fra|uent  than  is  gen«rally  supposed, 

^doubtlCMi,  on  account  of  the  facility  with  which  such  sub 

ataneo  are  detected,  since  on  leaving  the  veasel  coutainiug 

the  milk  at  rest  for  a  Hhort  time,  they  aetUe  down  aa  a  we<di> 

mcnt. 

a.  GcnuiiK-  milk  is  of  a  white,  or  slighily  yellowish  •white 
colour,  opaque^  heavier  than  water,  ita  moan  density  being 
t.1.0324,  of  a  aweet  aad  peculiar  taste  ;  ita  compoaition  is  hcrv 
giveu  i— 
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4.  Milk  uf  thcndbrc  eawntiKUjr  a  tnixlnn-  ofcresni  iukI  uf 
•kiin-milk.    The  cream,  which  coMintii  of  buliur  hiiiI  cm«uiii, 
b  ligliWr  tluui  thi!  «kiinmoi]  milk,  which  condisU  of  OLMtuoi,  J 
anil  lugttr,  mgwt  nftnilk,  anil  of  viirioua  salts. 

6.     RvrtvMun  gtw    ihu    foUowui^    aDolj-sis   of    Rkimmvd . 
inDks— 

Wat«r  ....    028.70 

OMtttsi  and  buU«r  M.OD 

Sugar  of  milk  3A00 

Aloobolie  e:itnct  aud  bctaUa       0.00 
Ohloride  of  poUMHiun    .  1.70 

Fboaphate  of  alkali  OM 

Pboaphate  of  lino,  Una  oon-  \ 
UiMd  with  tlMcaMttn,  mas-  (      t.3» 
soda,  and  traoca  cf  iron      J 
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6.  In  order  to  detect  the  presence  of  tlie  varioiu  aubuances 
whidi  mfty  have  boon  oddod  to  dissimulate  the  a(3dition  of 
wntcr,  proceed  as  follows  : — 

7.  The  milk  should  first  be  coagulated,  bj  boiling  it  with 
a  little  acetic  acid,  and  it  is  then  filtered,  llio  filtered  serum 
is  allowed  to  coot,  and  when  quite  cold  it  is  tested  with 
a  few  dropn  of  a  solution  of  iodim--  If  Ihi*  produce*  a  blua 
colour,  it  in  a  *ign  that  $lareh,  Jinur,  or  a  dfcortion  ofhran,  of 
barUy,  or  rirr,  or  tomt  otlirr  amt/kuttna  substance  has  been 
added. 

8.  When  rptm  araVie:  or  dex/rine  hiw  bvi;n  mixed  with 
niilk,  it«  [>ru.-H-tii;n  amy  be  di?tecti;d  by  ]»>uritiK  alcohol  in  th« 
wnim  or  liquor  filtered  fruni  the  cungtilum  pmduoed  by 
acetic  ncid,  Ix-cniiMc  a  wliitc,  »[>a(iuc  prrdjiitute  ii>  then  formed, 
Tcry  diflcrcnt  fmm  the  ltf;''l>  bluish  and  din{ihaii<)ti.->  flukca 
whicli  alcohol  produce*  in  pun^  milk,  and  which  arts  beaidea 
inucli  less  abundiuit.  The  pnicipitntc  pro<luced  may  be 
sepHrated  by  Sltcring,  and  identified  n»  gnm  or  di-xtrine  by 
drying. 

9.  The  addition  of  gum  arabic  to  milk  »xm»  liardly 
probable,  at  luut  practically,  since  it  «carc«ty  alTecls  ibc 
de:iMty  of  the  milk.  According  to  M.  Qncv<tnn<^  nu  additimt 
of  not  Ices  than  Iu82  grains  per  qunrt  of  wntcr  are  nxiuircd 
to  bring  it  to  a  density  of  1.030,  which  in  about  the  deniiity 
of  milk.  The  IVaud  would  therefore  be  unprofitable,  aad 
oooaequenily  is  not  very  likely  to  take  place. 

10.  Ohm  Iragaeanlh  is  sometime'  employed  in  tlie  state 
of  muritngc  lo  nugm<Tnt  the  volume  of  the  cream  in  ordinary 
milk,  or  to  Hmulate  itA  presence  on  skim  milk.  Gum  trnga- 
caoth  may  bo  detected  by  boiling  the  milk  and  leaving  it  at 
rest  for  eorao  hours,  a  gelatinous,  translucid  deposit  is  tbon 
formed,  wliieh  being  walked  with  A  small  quantity  of  water, 
and  tested  by  a  few  drops  of  nolution  of  iodine,  producca  a 
blue  colour,  becniLte  gum  tragaennth  contains  starch. 

11  According  lo  MM.  Rruqinil  nnd  Barruel,  two  per  cent 
of  augar  added  to  milk,  ore  tulBcicnt  to  impart  a  decided 
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Mgary  (Uvour  to  it,  and  cvrn  one  p-rr  cent,  is  mffletent  | 
to  impHrt  an  unusual  degree  of  swcctncsB.  Sugar,  therefbrev 
can  hardly  bo  nnplofed  to  augment  the  density  of  milk. 
Uovrarer  this  uiny  bci,  its  presence  is  easily  d«teet«d  by 
eoagnteting  the  millc,  filtc-riiif^,  und  mixing;  a  little  y<«it  with 
the  filtrate.  If  the  whole  be  tbcti  espowid  to  a  Ictnperatura 
of  between  7(r  mod  80'  Fnlir.,  an  abundant  and  ra[iid  dt»m- 
glgencnt  of  gtn  will  take  place  in  the  courw!  of  two  or 
three  hours.  Fenueotutiou  iu  tliat  case,  1m  a  nurc  ni|r» 
of  the  pretence  of  tfugar,  for  pure  niilk  cannot  ferment,  at 
least  in  ao  »hort  a  time,  and  the  fementatioii  i*  never 
brislt.  But  the  smallest  pro[)ortiiin  of  augur  (dth<^r  grap<; 
or  eaiie  itugar)  rciy  opccdily  girca  rise  to  n  tumnltuoua 
fenneiilation. 

12.  The  experiments  of  M.  Qnercnnf!,  aeeni  to  pn>v« 
that  the  cmalsion  of  hompeced  and  of  atmoniii  cannot 
be  employed  for  adulterating  millc,  a»  n  generally  aup* 
poaed,  for  liempsced  conunuuicutea  to  the  milk  a  very 
iinpleaaaot  flavour,  and  almonda  very  speedily  coagulate 
iL 

13.  Mtlh  b  Bometimea  kept  in  siuo-pana  (or  the  purpo«c 
of  aaguKnting  the  yield  of  crewn.  It  should  be  known  tlut 
kedo  acid,  which  b  foiiDed  iu  tlmt  cane,  and  which  exiHs  in 
Uw  Ave  Biate  even  In  new  milk,  might  dccompooe  n  tittle  of 
Uie  carbonati^  or  waturate  a  little  of  the  oxydo  of  iliat  metal, 
and  lender  the  tnilk  unwholesome  and  poesibly  poiaonons. 
'die  |ireMnc«  of  xinc  la  detected  by  eoagulating  the  milk  with 
nitric  acid,  filtering,  supersatumtiug  with  ammonia,  and 
llterinft  ^[atn  if  neoewary  i  if,  on  pouring  hydrcsulphurel 
of  ammonia  in  the  clear  tUlrate,  a  white  predpitate  is  fonoed, 
it  li  aulphuret  of  aino. 

14.  In  order  to  prevent  milk  from  taming  sour,  or  frooi 
eoofulating,  a  Utlk-  carbonate  of  auda  may  be,  and  la  socne- 
tlmcH  aildcd  ;  milk  may  thmi  be  kept  for  eight  or  t«u  dayii. 
Thia  attditton  ia  banulen,  prorided  the  quantity  wMod  be 
not  loo  great.  According  to  0'Arc«t,  tSt$  iwrl  of  bicarbouate 
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of  so(3a  is  aufficient  Tor  the  puipoee.  The  pmenM  of  car- 
bonate of  HuOii  ill  milk  cna;  alwajs  b«  det«c(ed  by  adding  lo 
the  milk  its  own  weight  of  strong  alwhol,  by  wbidi  tbo  cweum 
i»  separuteil ;  bolli  ibe  caseum  oii  ibe  filter,  und  tltc  liiiuor 
filtered  therefrom,  being  lifted  wilb  reddened  titnius  iMper, 
or  turmeric  paper,  an  alkaline  reiLction  will  be  obeervad,  if 
oirboDute  (>f  M}(\»  U  present,  ibai  i»  to  uy.  tbe  reddened 
lilniiis  pn)K:r  will  be  rendered  blue,  and  the  turmeric  paper 
brown.  Mgreover,  if  the  filtrate  be  evaporated  to  dryne8% 
and  an  add  ]>ouri:d  upon  tlie  residuum,  a  perceptible  elTer- 
veMvtice  will  Bit  obwervud,  wliiob  int  doe  to  a  diaeugageaent 
of  enrtioiiir  add  gaii,  from  tlie  deouuiputiitioti  af  ibe  carbonste 
of  Miidft  by  tlic  add  i-wployed.  Vmx  niilk  treated  in  tlie 
Muiu'  manner,  yieldii  a  cueum  and  Aenun  vrbicb  is  neutral  to 
Uxt  ptpcn,  or  wliicb  btii>  n  xliglitly  aciid  rtoetioo,  and  tlic 
dry  midac  of  the  cvapoi-uled  Murum  nervr  dObrvetoet  wliro 
treated  by  an  add. 

15,  A4  to  tbe  ndulleration  of  noilk  by  the  addition  of  tlw 
cerebral  matter  of  vnriou*  noimale,  accounts  of  wbidi  wen: 
publblied  by  newHpngwn  xoidv  limo  ago,  it  would  appfAr  from 
tbe  experimental  wbich  were  pcrforniml  at  tbnl  time  by  Ibu 
*'  Conseil  de  8alubritr,''  ibul  no  Kiich  admixture  coold  be  de- 
tected in  any  of  Ibe  (iinxi durable  number  of  Mmpks  of  mill: 
wlucli  wen-  tlicn  submitted  to  cxamimition  ;  the  results  of  tbe 
investigations  made  by  the  eminent  cbcnusts  of  tlw  Conaeil, 
hare  proved  that,  were  this  ditgvstiiigly  borrible  fraad 
ever  practiited.  il  could  be  immediately  delected  by  tbe 
micr<M»eopc 

16.  Coniideriiig,  that  of  all  the  coOBlituents  of  mill, 
cueum  is  that,  tbe  nonnnl  quantity  of  wliich  la  lc«tt  iollneDced 
by  tbe  kind  of  fixid  given  to  llic  niiinial,  than  any  other,  it  la 
poeaiblr,  by  congulaling  hot  milk  with  a  few  drops  of  acetic 
acid,  and  collecting  the  coRCtim  or  cheese  so  produced,  drmo- 
ing,  and  prcMiiig  il  well,  to  Mtimnle  very  appro  si  mat  ively 
from  its  wc^bt,  the  relative  purity  of  the  milk.  I'urc  milk 
yidda  10  per  cent,  of  curds  or  cbc«M  ;  live  per  cent,  only,  if 


Ih«  milk  hiu  becD  mixed  with  its  own  wdg;lit  or  water,  flialf 
milk,  kiLlf  water) ;  3.33  when  it  has  bwn  diliilwl  with  twice 
id  wvi^ht  or  wnler,  nn<l  so  on  in  proportion. 

17.  According  to  M.  Uan-iiel,  the  CMoiim  of  milk  whk-h 
liM  licwi  soph  is  lies  ted  with  crntilsions,  huvef  n  grwi^y  Main 
oo  pnpcr,  KDd  if  it  be  pressed,  a  little  oil  oows  out. 

18.  The  most  IVequent,  and,  one  might  eay,  the  unexcep- 
tional adu1l«ralioii  of  the  milk  sold  in  towtis,  consists  in  an 
addition  of  wator,  Pur«  milk  havlii];  a  mean  density  of  nhout 
1.031,  or  1.030,  the  adiliiiuii  uf  water  may,  (o  a  certain 
extent,  be  detected  by  meana  of  the  spedUe  gravity  bottle, 
or  hjdroiueier.  Aoronting  to  M.  Lo-iHai^ne,  tha  speciflu 
Rrnvilj  of  cow's  milk  nl  .>0=  Fulir.  is  1.031,  and  it  would 
appear  that  an  addition  of  oRe-iguarier  or  otie-iLird  of  tho 
volume  of  such  milk  is  nece»sary  to  lower  its  grariiy  to  tha 
extent  of  0.017  or  0.018.  The  resulU  of  M.  Lnssaigna'ai 
expeiiroents  are  as  follows  : — 

8p««if!c  Kiaitij. 
Pun)  milk  at  AO-  Puhr.        .        .  l.ivni 

73  ports  uf  milk  with  28  parlsof  water  =  1.021 
68  porta  of  milk  with  33  parts  of  water      IXtSO 


Th*  specific  gravity,  ttieroforo,  prom  only  that  the  denntjr 
of  milk  should  never  be  helow  1.031,  or  1.030,  but  tau  ^rive 
DO  indication  respecting  tlic  iiuonlity  added  up  to  oii<! 
■(uarlcr. 

19.  A*  r»am  nrparalca  completely  (n>in  milk  ttlfx  several 
hours'  standing,  the  numsuromvDt  of  the  i|uiinlity  uf  crcniii 
given  by  it,  mJght,  therefore,  bo  taken  as  a  criterion 
of  tlie  quality  of  the  milk,  i'or  this  purpOMi,  an  in«tru- 
ineni  called  a  "  jfalaelnmvter"  is  sold  by  philosophical 
ioMrumeut  makert,  by  weans  of  which  the  <|uatiiity  of 
ereatn  conlaineil  in  milk  ran  be  aproilmntively  estimated. 
the  proportion  of  which,  of  course^  represents  the  relative 
value  of  milk. 
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20;  Tbc  golaetotnct^r  w  simply  a 
Urge  tabe  divided  into  100  equal  ]Mrtfl. 
'Die  milk  to  be  examined  is  poured  intn 
tlie  Hbe  up  to  0,  and  the  wbole  ii  I«ft 
in  a  dcftn  UDit  cout  pUwe  for  to  or  12 
hour*  in  Hunimer,  aud  IVom  1J>  to  16  in 
winter.  At  t1i«  end  of  that  timt^  the 
whole  of  the  craun  will  Imre  riten  up, 
•ad  the  quiuitity  per  cent,  of  tho  crvnin 
contained  in  llic  milk  i«  then  dotermiDcd 
b;  the  nninber  of  dogreea  occajned  by 
the  ereaju. 

21.  Tliethlcknessorstratantofcreaia 
in  pure  milk  is  generally  from  8  to  St. 
If  till'  milk  Hul'tiiilled  loexperimODt  haa 
been  iniswl,  for  example,  with  one-third 
ofn-nler,  the  i]uauiity  of  cream  produced, 
will  be  reduced  to  6)  ;  ifmixed  with  half 
water,  £,  and  if  adulterated  with  two- 
thirds  of  its  Tolunc^  tbc  cream  is  only  .1  per  cent,  of  the  bulk. 
Such  an  instrument  may  crldently  ]>rorc  useful  to  th«  c<on- 
uunor,  but  more  especially  ao  to  tlie  farmer,  who  may  then 
ftsoertnin  the  relative  Influenoe  of  rnrious  kinds  of  food  on 
the  quality  of  the  milk  given  by  \\\i  cattle,  and  ooosequeatly 
the  relative  value  of  liis  milch-oows. 

22.  With  respect  t»  tin-  food  ^'ircn  to  oattlet  tbo  expevi- 
nenl^  of  ^IM.  [{oiiwiinguiill  and  I^bel  have  p«tabUs]>ed 
the  JWt,  that  the  iiaturc  of  it  has  not  a  great  influence  upon 
tlM  quantity  and  chomioal  constitution  of  milk,  provided  the 
dlffervoi  kind*  of  food  Im  given  in  ()uaflliiie8  oontainEDi; 
equivalent  proportions  of  nntritious  principles.  We  should 
say.  abo,  tluit  the  indications  given  by  the  galactMneter  are 
not  very  accurate,  since  the  volume  of  llie  cream  in  nllk 
varies  with  the  lempcrattirc  to  which  it  may  have  been 
exposed.  Tlie  most  favourable  temperature,  tliat  which 
gives  the  maximum  of  creaat,  is  46*  or  47°  FUir.     But, 
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Mcordlng  to  the  esperimentH  of  M.  Qiierenne,  ("AnnaliM 
d'Hyijiine  pabliqut  M  de  Medicine  l*giiU-,")  it  would  i««n  lliKt 
at » t«Diperatiir«  of  53"  to  68°  Fahr.,  the  voluiiin  ot  H\e  cream 
from  A  some  kind  orinitk  i-eiuiunit  even. 

S3.  Considering  tlmt  tliL-  principnl  fraud  committed  in 
milk  i*  t)iv  addition  of  water,  nad  the  alwtractioo  of  the 
crvnini 

That  pure  milk  always  con«et8  of  from  90  to  93  per  ceiit. 
of  water; 

That  any  plaster  or  chalk,  be.,  wliidi  maj  hare  been 
added,  may  bo  readily  separated  by  aubajdence ; 

24.  Tlie  beet  metkod  cousiatH,  perhapa,  in  ■llawtn);  a  ^ren 
•luaotily  of  the  au»j>eclc<d  milk  to  retnalD  un<li*turU!d  in  a 
pre<;ipilating  glaaa  for  about  one  lioar,  aiid  ducantiag.  No 
deposit  should  be  formed. 

26.  Uf  the  milk  so  decanted,  one  thousand  f^iiis- measure 
should  be  evaporated  to  dryness  at  a  gentle  heat,  and  wheii 
it  baa  c«a»ed  to  lose  weight,  the  reaidiium  lefl  abuuld  nut 
be  Ibm  tbon  TO  gmina. 

36.  Or  anolli«r  weighed  portion  of  th<'  decanted  milk, 
iihoul<l  be  warmed  with  acetic  acid,  and  the  curds  being 
oarrfuily  xepunttcil  and  «(|uoexcd,  the  Mcum  m  produood 
being  otrefiiHy  crapor*te<l  nt  a  Meam-heat,  Nbould  yield  from 
4  to  .1  per  cent  of  dry  residuum. 

27.  Milk  which  faM  been  mixed  with  water  ha-t  a  btui«h 
bue,  eapedally  obaorrable  on  the  aides  round  the  di»h  which 
oooUins  it. 

28.  Acoording  to  Pfaff  and  Swortis,  1000  grains  of  porw 

milk  yield  3.044  of  mtiua,  oontiiNting  of, 

PhoapliataoflliM      ....  I.8M 

n  Mogntaia    .  O.ITU 

„  Iron       ....  0uU33 

Soda  ....  OSS* 

CUorido  of  ooloiuin  ai  IS 

Soda 0.607 
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29.  The  "Cmnfitet  Rendns"  and  "CAemieal  Galette' 
published  tho  following  oxlicle,  b;  ProrcFsor  P»g]iin)c,  "  On 
the  Estimation  of  tlie  Sugar  of  Milk,  and  iMcnnimiiioa  of 
the  liiclim-ss  of  Milk." 


"  At  none  of  the  processes  hitliorto  known  furnisli  ■  quick 
and  accurate  indication  of  the  Hchnms  of  milk,  I  imagined 
tbat  if  we  could  dvletiuine  nithout  tho  balnnooi  hy  the 
nuthod  of  volumcd,  one  of  \t»  ooustitucnt  «l«iuciitS|  the  pro- 
blem would  Iw  solved.  I  believe  I  have  succeeded  in  attain- 
ing tlkia  reault  b^  aicertuiiiin;;  tlie  [iroportion  of  the  sugar  of 
DoUk.  Scvertd  tnmptc^  of  pure  milk  luive  been  submitted  to 
clifnotca)  an  Illy  nix. 

Tile  follovring  is  tlio  mean  of  ten  analyvu  : — 
Water  ....  S«iS 
Butter      ....  43.8 

Sugar  of  milk       .        .        .         fi!.7 
CMcine     ....  a&O 

SolU SJ 

1000.0 


"Tims,  oeeording  to  my  experiiamit,  1000  grammes  of 
milk  Gontnin  52.7  grammes*  of  sugar  ;  M.  Bouosingault  found, 
in  a  scries  of  observations,  a  mean  of  oO  grammes,  a  differ- 
ence  whicli  is  undoubted)}'  owing  to  the  processes  followed 
fur  its  detcrminntiou.  The  quantity  of  sugar  containMl  in 
milk  is  considerable.  And,  roorcoTcr,  iirtTsciitA  but  alight 
variadoiu.  The  process  which  I  propose  in  tbe  application 
of  that  of  M.  Itarrvxwil  to  the  c-jitimation  of  the  angor  of 
milk,  which,  like  ■;lueo»c,  re^lucs  the  .^idu  uf  copper;  and 
tltc  proporliiin  uf  luilt  of  copper  dc(»mpoaed  will  a6brd  tlie 
amount  of  ati^ar  of  milk. 

"  Prffiaralitin  of  the  letl-litpior. — Tbb  is  pre|MU«d  by  add- 
ing to  a  Kolutii'Ti  of  Milptmte  uf  copper  liitartmte  of  potaali. 
and  dLwi>lvinK  the  prevlpitate  which  is  formed  in  caustic 
■  Th«  itamni*  wvlghs  1S.4U0  gniiu. 
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potoiih.  T1i«  streof:!)  of  thu  ulknline  Moluliun  »  then  deter- 
Ditnod  with  gn-nl  care,  from  Uie  (lunntity  of  sugar  ctnplojrtd 
to  iixo\o\>rit,«  n  known  vtiliiini'  of  tlic  liquid.  U  18  imporlaot 
lo  ob»M;n*n  Hint  milk-*iigiir,  ur»i  nol  cane-sugar,  must  be 
WDphqrcd  io  ttiis  o[)crutii)ii.  I  diaiIc  scvcrnl  experiments  in 
order  to  armd  Ihr  determination  of  iLe  slren^'th  iif  the  iiotu- 
Uon  of  binoxide  of  copper,  whicli  is  decidedly  the  liMigtat  and 
BKMt  ddicftt«  exporinwDt.  The  follunin;;  proportiona  ooa- 
Manlljr  furnished  a  liquid,  20  cubic  cciiiimetrei  of  which 
correepond  to  d^OO,  or  'i  decigrammest  of  whey : — 


CtTitaUiiMd  sulphsto  of  copper     .  lOgtwnmM. 

OnvtelUstd  Intartratc  of  potnsh      .        .  10       „ 

Oaiutiepotuh ^       m 

Distilled  water SOO       „ 


I 


•'The  fllterod  liquid  is  [lerfectij-  cImif,  and  of  an  intense 
blue  colour. 

"  Pffparalitm  of  the  ll'kri/. — To  determine  the  amouDt  of 
augar  of  milk,  il  is  inditipcnsablo  to  separate  the  fatty  matter 
aad  tli«  caaeiue  by  coagulation.  This  in  cniily  cUcctcd  by 
plai-iog  £U  or  60  gnunmes  of  the  milk  in  n  omnll  flai-k, 
addiug  to  it  a  few  drops  of  acetic  acid,  aod  then  rniiin^ 
the  temperature  to  between  104"  and  122*.  A  tnotparttit 
liquid  is  obiaioMl  on  flIiraUon.  Aooordlag  to  my  np«d- 
mruiM,  1,000  f^nunraes  of  milk  yield  9i3  grunmoi  of  wbey, 
whidi  gives  for  1,000  gnmnies  of  whey  alxiut  57  grmunn 
of  sugar. 

"  KxamittatioH  of  iht  H'kty. — 20  ctibie  ccnlimelres  of 
tbo  tflst-liquor  are  iolroduced  by  means  of  a  pipette  Into  a 
araall  ftaok,  which  shuiild  be  preferred  to  a  porcelain  otpHule, 
a.t  it  allows  of  the  Uiguid  bettig  seen  fVom  lop  to  Iraitom,  and 
of  obaerving  will^lhe  gn-ntcHt  cn.-H!  the  moment  the  deculuur- 
iaBtion  is  onmpl«lc  Tlw!  liquid  i.-i  then  boiled.  On  the 
other  Ikand,  a  bumtc,  esth  division  of  wliich  Is  equal  to  a 
fldh  of   a  cubic  centimetre,  is   filled  with  tlte  whey,  and 
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poured  drop  by  drop  into  tbc  liquid,  ngitating  the  lAttar  «on- 
tiiiuully,  Hiid  hratlog  it  aft«r  eacli  addidon  of  whey.  Tkia  U 
ooniiiiuod  until  the  blue  tint  luu  entirely  dlnippesred.  At 
firM  a.  ydlow  precipitate  of  Iiydrated  protuxyde  of  copper  b 
formcil,  which,  Iiowever,  soon  turn«  red  and  dnka  to  tlia 
botlom  ot  the  Sadt.  Wlicn  the  oporution  u  l'uTniiiiat<'<l.  the 
<]uantity  of  whfty  employed  is  xvaA  off  the  burette,  luid  the 
weight  of  sugar  conlainnd  in  1,000  gramniee  of  vrboy  drter- 
inined  by  the  mlo  of  three. 

"I  admitted  above  that  1,000  grammes  of  whey  cont«in 
57  grammes  of  sugar;  we  must,  however,  not  be  particular 
sbotit  a  few  grammes  more  or  leas.  The  taost  usual  kdulten- 
tJoa,  the  addition  of  water,  is  MOly  delected  by  eciimatiDg 
the  sugar.  It  is,  Uowerer,  possible  that  tlie  cream  roiglil  bo 
removed  without  any  addition  of  water,  or  with  tli«  addition 
of  conc^ugar  or  »ugar  of  milk.  In  tbis  ease  I  determine  by 
ft  simple  and  ((uick  prmrew  the  i]uuntity  of  fntty  matter  by 
adding  acetic  acid  to  the  milk,  boiling,  and  agitating  it  after 
Dooling  with  ether,  which  removes  the  butter,  llic  ethenal 
solution  is  dceantcd  nnd  evaporated.  It  is  Irequently  advis- 
able to  repeat  the  examinalioo  of  the  whey,  which,  as  all  tiK 
utangements  are  made  and  tlie  streoglb  b  nearly  koowo, 
do«t  not  occupy  more  than  one  ca  two  minutGA." 
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UINIUM.— Sec  RfHUad. 


MOKTARS  (UVDKAULIC).— S«e  Limt. 


MUNJEET.— See  Madd^rr. 


MUBIATE  OF  AUMONIA.— See  Sal  AmmoMiae. 
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MlTllATE  OF  BARYTA.— See  C\lorid«  of  Barium. 


MUBIATE  OF  SODA.— See  Ckioride  <f  SoJmm. 


MURIATIC  ACID.— See  Rydrochhrie  Acid. 
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1.  &Iu«k  i»  a.  sulittanoc  of  ft  pecalinr  and  well-known 
CHlonr,  sermted  id  n  twg  by  the  miile  musk  deer  {moachut 
MatcAiJ'rrwi,  u  specJM  of  chevrutein  belonging  to  ihe  mu!i> 
cbidw  or  miuk  uibe,)  cIomIj'  mxMnbling  the  deer  in  itH 
general  form  an<t  nppcnnui<v,  inhabiting  thv  mouniainoUH 
Kirgr^iun  und  SangoriiiQ  i^-ppea  of  tbn  Allni,  on  tbc  river 
IrlfKh,  extending  eastward*  na  fur  lu  the  river  Jcneci  aod 
lake  B«ikaL  II  extsle  also  in  Mongolia,  Thibet,  and  Buiau, 
W  for  u  Tonquio,  aiid  generally  iu  llie  mouuluins  uf  Katttn 
Aaio,  rauginK  between  30°  and  6I>°  of  latitude.  Tbo  musk  is 
luund,  na  above  taid,  in  a  bn^  under  thn  bcUy  of  tbe  male 
antnal,  and  conniata  c»f  tCTcml  »iip<-rp(Mvd  membranes  oxter- 
nallj  covered  by  the  »ktn  and  liair.  Musk,  a*  foand  in 
comnierce,  in  anlid  and  grsnular,  uT  a  pectdiar,  perdnting,  and 
well  known  odour. 

3.  "  In  Inulo,  two  distinct  i>])«ci«#  of  musk  are  known,  which 
we  ttball  <li«tingiii»b  HK  Mu»k  a,  comprising  tJic  Cliinctc  1'on- 
qnin.Tliibctian,  or  Oriental  mtisk,  and  Musk  6,  which  iocludea 
the  Siberian,  Cabardtnuui,  or  Ruaaian  musk.  Tbe»e  varietlea^ 
which  for  tbe  aake  of  brevity  we  nbull  term,  the  one  Ruaalan 
■ad  the  other  Chinese,  differ  nuiieriaUy  both  Id  tbe  external 
a|>peannca  of  the  bag  and  tbe  odour  of  tli«  Imir  which 
oovera  It,  as  well  aa  in  their  cheoiieal  and  pliynical  pru]>erli«», 
luid  different  effects  on  Ihe  human  oonitilntion. 

3.  "  It  b  generally  auppoaed  that  tiieae  diffiBrenees  depend 
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cMcllf  on  the  diflrrence  in  climate  which  the  ani. 
inliabit,  md  puMlv  in  tu  be  utlribuleO  lo  llie  ilifTerenca 
la  fi>od  wliich  sunb  variations  in  tem|>eraiun!  bcca^iou.  Bj 
Ktme,  howcrer,  ii  has  b<^o  i>r«mia(-(l,  that  lo  a  differeoca 
in  •prcio*  ninv  be  uttriliuled  thi-  difTpn-nceA  i>f  the  dniK- 
Dr.  Goebel  ia  of  opinion  mtlif.r  that  tbi'si:  ililferent  |>ropertics 
or  Ctiio»c  mtak,  m  ROinpaml  with  Ihn  Kumian,  abould 
mninlj',  if  not  entirely,  altribiilri)  to  the  dilTcnnwe  of 
laont  which  thay  undergo  in  Oiinii,  and  hi-  raoHidera 
the  ChtDVse  mask  ia  tfae  niiturnl  product  after  il  baa 
eubjcctrd  to  tlw  ingenious  adulterations  of  the  Chincae.  11i« 
followinf!  an'  tbc  reasons  for  this  supposition  : — 

4.  "  Irbit,  a  Muall  town  of  Asiatic  Itustia,  known  chiefly  for 
the  cou^derablv  barter  trade  which  is  tlierc  airri«d  on  in  th« 
monlli  of  Ft^bnuiry  between  Knssian,  Buchanan,  ChiwiDxiaa 
IriU-Js  with  Pendan,  Anueniau,  and  other  Asiatic  naliunai 
also  the  main  ninrkirt  for  tbu  Rii^iao,  or,  as  ) I  is  tbi 
termed,  Sib)-riaii  luuHk.  It  is  Icm  ftt-quentl]-  tJiken  lo  tli«i 
market  of  Niitclinni  Novgorod.  The  Asiatics  britiR  to  Irlnt 
tbe  mask  bogii  eiiTuluped  in  tlie  original  ;;n-vi.-<h  white  tkin, 
M  cni  from  the  b«dly  of  the  mask  deer,  and  si'll  ihi:m,  cither 
to  tho  Russians,  who  carry  Ihcm  to  St.  Petenburgh  umI 
Moscow  :  or,  in  the  event  of  their  not  being  abhi  to  drive  a 
profiloble  mde  with  these  mcTcliants,  tliey  dispose  of  IboDi 
to  Other  Hussian  Inulers,  who  carry  on  a  ooomoTce  wilb 
Cliina  by  KJacbia. 

5.  "  Tbe  Kusjuaii  nierchaiil«,  who  bring  the  musk  IVom  Irbit 
to  Hi.  I'etersburgh  and  Moscow,  trade  only  bctwoeu  those 
towns  and  Irbit,  but  thoiio  nbo  carry  il  to  Kjachta,  trade  only 
between  the  said  town  of  Kjachta  and  IrbiL 

6.  "Incase  tbe  prioe  of  musk  is  remunerating  at  StPcten- 
bufgh  and  Moscow,  then  the  Russians  wlio  trade  than 
purchase  the  musk  baf^s,  and  pay  good  pri(«s ;  ou  llie  Other 
hand,  when  it  b  low  in  these  |daeeB^  the  Anattc  finds  lus 
cnstorovT  in  tbe  trader  to  I^)adila.  Bometlmea  it  is  bfought 
to_St.  rotersburgh  in  lai^ge  oiti]  sometimei  In  small  pareeb, 
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oeMdoMll;  pKclced  in  cIimu,  wliilst  nt  others  it  n  loosolji 
Fiu-ri«tl  in  bojp*  of  lentlicr  or  fdt,  luid  soli]  generally 
dmggiM*. 

"Tlielrbii  uiuxk  it  inTuiablf  eavtloped  in  Uw  gn^ivli 
wliitc  boIlr-Aiii,  &dJ  ibi>  bags  nn  eoptnited  when  it  is  sent 
lo  St.  i'ctcr»biir^li,  ihi»  U-ing  dom  only  nAer  il  lina  bi-tti 
soil]  to  the  St.  I'ctcrsburgL  Irniler :  for  a  bag  accuniimnied 
wilU  the  skin  nrvly  arrived  Hi  tit.  Pctwaburgb.  If,  1iowi-v<t, 
i1m  musk  is  sold  to  iboM  trndrr.t  wlio  prori^i'd  niili  thvir 
wares  for  the  Chinese  market  vid  l^achto,  thi»  appendage  is 
Indispensable,  Ijecnuse  ibe  Chinene,  who  exchange  ten  for  it^ 
woiilit  not  purcliaxo  it  i^ci-jit  in  it»  original  ittato. 
Kjni-lilii  il  in  taki-n  into  t\tn  interior  of  Cliinn,  and  ihepr 
of  Rflnitemtion  it  xlu:n  unitrrgora  i*  entirely  unknown  ;  but 
it  is  B  iWt,  tl>e  aullMntirily  of  wliich  io  in<ti«piitablo,  fkai  na 
itiistitiH  MUik  baff  it  ev*r  re-importetl/rvm  Cbtna  viS  Kjarhin, 
Ihu  only  Imding  mart  between  Hussia  niul  Cliina  i  and 
further,  ihni  nn4  a  tinplt  bay  of'  Chinese  mv»A  tvrr  arrives 
ia  Rutfia  vin  KjnrJila. 

"  Th*  llussinn  niu<k,  when  pxportenl  from  Kussia,  i-i  always 
genuine  ami  anadultcraled ;  the  bags  newr  being  ojicntil. 
are  consetinently  never  Mwn,  or  cioacd  in  any  artiAcUl  uinn- 
ner.  Soraelimc^  it  is  obtained  so  fresh  that  moisture  may  be 
ezprcaaed  tlierefrom  by  calling  Ibrougb  the  Heshy  side  of 
the  bag.  Tlie  interior  mass  is  frv<)uentty  of  a  soft  and  pappy 
oofisUtenen  i  externally,  however,  tlie  bags  are  perfectly 
dry. 

"That  wliieb  U  termed  Ton<|u in  or  Chinese  musk  eonies 
into  the  ■niKk<'t  only  through  ihu  London  trade,  and  by  no 
Mbrr  clinnm'l,  nlllioogh  much  of  this  is  consumed  in  Rutoia, 
no  bug  being  vu't  reeeivnd  vin  Kjachta,  but  always  ini|iorted 
directly  from  l.oniton.  Thesw  ('hiuL-se  muak-bagii  arc  found, 
on  examination,  inrariably  lo  have  born  opt^inl,  and  niore 
or  loM  carefully  glued  togetberi  sometiines,  indeed,  the  siilvbm 
by  wliicb  Ibey  are  bvlil  logethcT  ore  viMblc. 

**  Wii  have  tlie  aasumneo  of  Mr.  Dyrsscn,  that  during  the 
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iniviij  yetin  he  luM  bcL-u  engaged  In  tnule,  alilioiigU  ho  bns 
rrcijiieiitly  rt-coh-etl  qtinatitW  vf  from  100  to  'iW  i^unce.t  at 
(t  (inic  fruni  London,  yet  hi  no  ciue  wbattrri.T  liiui  he  mot  with 
K  bug  which  hud  n<it  been  npt^nrd,  niid  rlowtl  with  mor«  or 
1«M  ingeotiHy.  Hr  boHcrcn  nhw  thnt  hp  has  rccognistcd  the 
Sibcdkn  bagx,  nllhongh  HonirwhHt  modilkd.  ^VhcIllcr  tbo 
Cbinom  muxk,  in  it*  iioculiar  package,  is  received  in  tbat 
•Ute  al  lltn  KngliHb  tnctory  nl  CBRlon,  ns  ts  most  probablj 
Hie  caa«i  or  wli«th<T  it  is  tben>  mndo  up,  we  are  not  in  & 
poeition  to  stdte.  l>i'.  tV.  Goebel  relates,  that  in  llie  je»r 
183A  he  received,  through  Job>)t  and  Klein,  of  Stiillgard,  n 
CUnese  musk-bag,  to  which  was  adherent  a  porllon  of  tlie 
4kiu  BllHi-hcd  tu  the  bellj-  and  the  gcnitah  :  llib  I>r.  GoeVI 
ojvened.  in  the  presence  of  the  eniinenl  nutundi.it  OI«-n,  and 
it  yn»  rcpreni-nted  hv  RatzehtirK  and  Bmiidl,  in  their  ile- 
Miiption  of  ofiidnul  niiiiunl.i;  and  nf  wbir.h  Otcm  gave  an 
MCOUDt  in  liin  im,  and  whif  h  u|i{ieHr»H  nl«i)  in  Kiistn<T*if  Ar- 
obtTes.  'Ibis  bug,  which  tlip  Ducfor  hiw  still  in  iiis  poMcseion, 
WW  of  the  i>nme  fiinn,  and,  in  tolour  and  w»c  of  the  hnir, 
prMis^'^ly  similar  to  tin-  Itiinunn  inii»k-b!^.  with  which  lie 
bad  nn  <>[i]>arl unity  of  compiiHnf;  it  whilst  on  a  visit  to  Itusaia. 
The  contents,  however,  of  this  iniisk-hag  dltfcreil  tnaleriaUy, 
in  their  chemical  and  physical  properties,  from  tliOM  of  tbt 
pure  Siberian  nni»k-bug.  Buchner,  in  his  Repertory,  has 
given  n  dmonption  of  i>  musk-bag.  which  coiueidei  with  tliat 
iti  Dr.  Gochctl'.i  posscision.  The  weight  of  graiicmusk  from 
UtOB  h)ig  wua  '2'2ii  grains,  and  coat  30  thaU-r  conr.  munir— 

"  If  we  take  a  Chinese  rauHk-bng,  with  it*  partially  baM 
surface  and  yellow i^li -brown  hnir  here  and  ihei'c  cut  ofl**  and 
soften  the  uune  by  diftcjition  in  warm  wator,  we  petrcelve 
pretty  plainly  Ihut  it  hiui  bcf^  suhjeci<rd  to  urtilicinl  changes. 
Tbo  external  skin  is  tender,  and  may  be  eaxily  torn,  a*  if  it 
had  been  di-stray«il  by  partial  deooropositioa ;  the  hairs  hare 
either  fallen  oft'  or  been  r«mc%-"l  by  force. :  indeed,  the  longer 
hairs  clearly  appear  lo  hare  been  cut  ol£ 
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•Why  do  not  lli«  mu»]i-bag!<  from  China  KTive  ns  pnrfi'ct 
as  thoite  from  Itu-inia  ?  Ilncauifc  Ihi;  contcntu  hnvn  been  rr- 
nioved  and  lL«  bny*  nulled,  n*  any  bo  distinotly  pcrcMVcd 
lijrtbedrcunistaDCCorihosoIiiiirs  which  eorround  (he  interior 
MuD  opening  which  ts  foiin<t  on  the  \\turj  side  of  the  baj>, 
Immedialely  bcforo  the  genilal  canal,  being  deprened  ;  wliibl 
ID  tite  Ku.'staTi  iiiusk-bn^  tliene  mnnll  hain  am  found  utond- 
ing  obliijuely.  uiid  inHjtrmliiip  in  and  between  the  jieereilon. 
It  ii  potsibte.  nlttiuu^h  not  at  all  ]>robablc  (hat  thi;  mii4c] 
deer,  which  abound  in  Thibet,  Iliitan,  Ac-  may  poMcs*  mtislc- 
bflgn  of  a  |)erfeell7  distinct  character  fmni  the  KuMian,  but 
no  iruitworthy  reference  or  practicjil  judge  but  ever  wilncaaed 
lh«  remoTal  of  siicli  3  bag  from  the  living  animal,  or  described 
It  and  its  coutents.  That  the  grain-muBk  of  th«  Chinese  ffluak- 
bogt  whiph  Imve  been  brought  to  Kurope  difiera  vciy  much 
in  it*  elfectii,  aj>  well  b-->  in  itit  phyHcal  and  cberaicnl  cba* 
rnctors  IW>m  the  pure  Silwrinii,  ha»  bom  ai>crTlaine<l ;  aiid 
diKt  It  likewise  acts  with  more  energy  on  the  living  cmnomy 
when  adininUlered  internally.  All  the  different  cbemicjil  in- 
rwtigution.-<  of  luunk,  for  which  we  are  indebted  to  Buehner,, 
Wetsilar,  Obinloeffer,  Thiemann,  Blondeau  and  GuibourCj 
Geigcr  and  Ucimnn,  Ike.,  taken  together,  aff»rd  very 
hint*  in  reply  to  those  queationK  whirb  involuntarily  prew-nf  j 
IheinselveA,  in  reference  to  the  two  diircrent  kintU  of  maok, 
■0  for  an  regards  tbcir  chemical  and  mercantile  nIatiiMui. 

"Taking,  thereflire,  tb«  most  maential  poinU  of  the  preJ 
oediug  cummunicntiun — 

"  Idly.  Tliat  the  RtiMian  muak  la  alwayi  nld  in  perfect 
bigs,  and  exported  in  comlderable  quaQlIlien  to  China  and  to. 

"Sdly.  That  troat  China  to  Ruiuia,  uo  dir«el  ex|>ortatiol 
of  musV  takes  place : 

"  3dly.  That  the  Chinese  mtuk  can  only  be  obtained  vll' 
Ijondoiit 

*'4lUy.  Tliat   the  ChiiMM  mutk-b«£>  n«Ter  arrive   un- 
opened; 

«  8 
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"  Allilj-.  That  it  npiKHrs  moet  undoubtedly  tliat  tbo  : 
lioh  b«tfn  (alien  out  hdiI  ivpUc«-il ; 

"6lbl}'.  Tbal  tlie  exl<;ruiU  nppcNcnncn  of  tlie  bag«  prow 
aullici4:ntlj-  tbiit  tUcj-  luve  uiider);onc  xrufldal  trraimcnt ; 

Tllily.  'Hial  I'l-wiucnlly  ilw:  wicmivn  «|iurt  from  llie  bag  U 
iinporlcil  rrotn  I'liiita,  Inulin^  to  tli«  inferciKN!  tbal  a  »uHici«ot 
riiimber  of  bag«  cannot  be  obttiinvi)  whcrain  to  put  ibi;  ijuau- 
t\iy  incroased  b;  adulK'nition  ;  — 

"  Taking  all  thete  rmsons  into  GonciilmtHMi,  wo  Ibipk  th« 
i-onc)uBio»  announcvd  at  tbe  coinnwncviiHnI  caniivt  be  avwtled, 
uainelj-,  llial  (be  distiiiciljr  laarkcd  illflerence «/  ibc  Cbiwsw 
tVinit  tiie  Ruasiaa  uiuak,  if  »i>t  wIkiIIv,  is  at  any  rale  «bi«fly, 
(utUHud  by  tbtt  (Jreatmt'ut  whivli  it  uiiili^rKoea  in  Lbitiai  and 
iLicrefori:  that  Chiiicde  tnu^  E«  (be  natural  |VO>luvt  al^er  It 
ItatL  bvfii  tuoitifletl  by  artidctal  means. 

"M.  Guibuurl  (in  liiB  Histuire  Abregee  <!«»  Drogues 
MmitlcM,  tome  2"°",  ])Uk<^  7^4)  bus  fiiwo  (bo  following  qtiall- 
Intivc  analyiiiK  of  Cliiiia««  niu»k,  Dndcrtakvii  by  biintiulf  ood 
M-  KloiHtcuu : — 

"l.il,  Wuu-r;  'Jiid,  AiuDMinia  i  3r>I,  Solid  fat  (Strarinc);  4tli, 
I.t>]ui<l  fat  (Kluni-);  Atb,  Cl>ulc7^l«riii« ;  tith,  Acid  uil,  oocii- 
biiiMl  with  animoniai  7(b,  Volatile  oil ;  8 — lOtb,  llydrocblo- 
ratcx  of  ainnioiiia  of  iiotuHb  and  liiiii^ :  1 1  iti.  An  iinik'tnnuined 
acid,  partly  »n(uratc-il  by  Ibc  prvvcdiiig  tinjH;s;  rJtb.Ciclaliiwt 
ISlli,  Alburnvn;  I4lh,  1-lbrinu;  IStli, ('iiriNjnnotiouii  nuitt«r, 
nolubl«  in  waterj  16lb,  Calcarvoua  salt;  ITlb,  Cirboiwl* 
liiue;  IHib,  Ilaire  and  Sand. 

"Tbe  quantity  of  wat«r  varies  newswarily  wi(b  (be  aiate 
of  dryneia  of  tbe  miuk:  that  examiiK^I  by  MM.  Giilboun 
and  lllondcau  contained  OAG.  Tbo  (quantity  of  free  aniiaoiiia, 
or  tliat  wbicli  is  so  feebly  eombiiied  a»  to  b«  diMenga^^ed  by 
de&iceaiion,  rnrica  in  ibc  Mine  duDiier.  Tbu  iou»k  rcfemi^ 
to  contained  0.00335. 

"  TIk!  iii>lid  and  liiiuid  fati  were  found  to  be  identioil  wttk 
tbn(  of  k1km.>]i  and  otbiT  runiinaots;  the  i^1e»t«rilie  q)pQinHl 
■iiiiikr  to  that  of  buman  biliary  calculi. 
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irltirf  CSporlnlloTiaof  inu!>k,  from  lln^  I.ondon  inarkeK 
BotcO  to  IIumtiurK,  Itotti-nlutn.  mni  St.  Pet im-s burgh.'" 

2.  Mu«k  or  nil  exovllviil  quality  in  now  imjiorteil  fnnii  ili« 
UniU^<l  Stall'*  frst-  from  rarUoiintr  of  linn-. 

3.  Tlw;  fiJlowing  arc  llic  »rhnr«rlcnsti«  of  gooil  muxk; 
il  con»iittB  for  tlm  roo«t  part  of  round,  oval,  stighil}-  flBtlcnnl 
and  Mmetiraca  im^giilar  grains,  tlio  sisc  of  wliich  varies  froni 
tliat  of  a  pin'n  licacl  t«  tliat  of  a  pea,  and  coni^nHeil  to(;«ltiPr, 
alightlv  uiK-li.iou>u  Tho  colour  of  tlie  gtuins  'ia  deep  browti. 
almost  black,  with  a  n^ldiah  rnst;  when  rubbed  between  Ihr 
flng«rs  the  grains  crumble,  but  no  grittinc^s  is  fell. 

4.  The  prittcipal  ailnlleration  of  this  cmtljr  substance 
conHiAls  in  mixing  with  it  a  portion  of  this  Uood  of  tlw 
animal,  which,  however,  may  be  reeognlai>d  by  llie  larger  !&i» 
of  (be  -iraiiifi.  wliieli  look  like  wliat  in  fuel  they  am,  namvly 
clotM  of  bluod — thouj-h  it  should  be  observed  that  the  Chines« 
roll  lip  lli«  dried  blood  into  pelletis  which  itniluie  the  grains 
of  gcnuini-  monk  very  claiely.  If,  however,  thew  ^■rainn  tie 
li^HT''il,  n  feliil  vapour  i*  vrolved,  which  la  not  tbo  ciue  with 
gvnuine  inufik. 

a.  Mj>Mliim  i>  anothiir  subftanoe  fW^uently  uved  for 
ailuliemliiig  roUHk.  and  aLwi  a  kind  of  black,  brittle  earth, 
san'l,  FHiinll  pieces  of  lead,  lionvy  fpar,  water. 

AtphallHm  is  dtrtecied,  bveauM)  if  a  grain  of  the  ■jMiri- 
0«U  mu«k  bo  |»liic«d  on  the  point  of  a  knife,  and  plungwl 
into  llie  lliime  of  n  eandle,  it  will  fu4e  and  inllame  ;  wliihi 
genuine  miiak  iIuoh  iuiI  fitce,  nor  Aor*  it  iiitlatne  ;  it  only  bi*- 
oonutf  ^harml. 

<i.  Farlhg  m/Mtr,  tand,  and  oIIipt  iinpnrilieM  may  Im-  4^Rily 
8C[iarBt«>l.  because  genuine  musk  is  Kilnble  in  (lulphnrie  eitwr, 
KDi)  1ik«wlw  in  boiling  water,  either  of  which  ntenBtrua  will 
leaira  the  lin|itirttiwi  in  an  insoluble  slate  :  in  gvnulni'  miit>k 
only  Mi«-fourih  ut  the  wvi)(bt  b  thi»  lel\  undissolved. 

7.  Kalniliailioni"  of  any  kind  may  (\iriher  Im  ileiet-ird.  1»- 
c«aM  all  ill*' p<iiU  or  Imga  which  hav<!  Ix^rn  tiunfivred  with 
exhibit  markii  of  *cwing  or  filching,  which  oUows  that  llir 
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bags  bavo  beon  open  for  the  introduction  of  Ibe  spuHou.i 
vuWtAncc  '['he  Chiiic^i^  miisk-liiigs,  liowi'vor,  whioti  iiiruri- 
nbly  bnvc  been  opcnctl  tor  tluit  pitrimfv,  an-  somclime*  cluted 
ii|i  ngaiii,  iiol  by  slilcMng,  but  bj*  gluing  ilic  (iilc*  together  i 
in  whirh  caae,  tlie  fraud  is  mucli  more  iliUkult  to  di'trvt  by 
Hmple  iiispeciiuti.  A  genuine  oiuek-bng,  however,  hu  two 
■mull  opeiiingn,  which  are  nonK-'times  eo  contracted  and  lUir- 
row  that  they  ve  not  easily  dbaL-overed.  but  whenever  they  are 
wanting,  the  pod  la  always  spurious.  The  tiiK  of  a  geiiiun« 
miuk-bag  variea  from  one  to  two  aiul  a  half  inehea  in  dia* 
meter,  and  is  more  or  leas  round.  It  ia  covered  with  stiff 
yellow  or  browuish-yeUow  hair,  coiivergiu;;  toivurds  the 
centre.  lu  tliutie  bsf^  which  have  been  obtaioed  frarn  old 
animala,  the  hair  is  le^  abuiidatil,  and  appenra  as  if  worn 
out,  It  ii  aUo  of  a  daiker  hue.  Thii  'u  a  sign  of  noma  In- 
portanoc,  bM>au»o  the  goodiiCM  and  talue  of  the  genuine 
•rttch)  dcpond«  in  a  gn'ut  ineosiirt!  upon  ita  having  I>eci| 
obtained  from  miildle-agi^d  animnlii ;  that  procured  from 
lithcr  too  young  <ir  lo>^  old  niiiinuU  heing  of  iiil(iri<ir  quality. 
The  praaeoen  of  a  large  qiinDtily  of  small  round  graios  iu 
lite  interior  of  the  bag  is  also  n  sure  kijiii  of  llie  goodDcw  of 
the  musk,  and  when  viewed  llirou];h  a  niiereHeoiic  no  fibrou« 
IMirlii'liw  xhould  be  perceived.  A*  we  said  before,  the  muak 
tnat  KuMia.  or  Siberia,  is  always  pure,  and  moMtinaM  wo 
freah.  that  when  cut  through,  moisture  ufta  be  aquened  out, 
and  the  nius?  iueide  is  soil  and  pappy. 

6.  The  ehemic*!  t«ata  of  the  purity  of  oiuak  are  the  fol- 
lowing ; — II  slioald  disaolve  in  boiling  water,  and  leave  only 
one  quarter  of  iU  weight  in  an  insolulile  aiate,  and  the  boil- 
ing solution  should  be  ]>ivcipitubtc  by  addp,  more  pnrticulariy 
\>y  nitric  acid,  so  as  to  biMoiue  nhtiofi  colourless.  Sulutiunof 
auctate  of  lead,  and  iliat  of  gnlhi  »houUl  likewij«  precipif 
tate  it  ]  but  one  of  coriHwirc  auUimatc  slioahl  uot  create  tba 
alighloat  prceipilate  or  turbidneas. 

9.  The  ashes  of  luuA,  alter  incineration,  should  not  be  red 
or  yellow,  but  grey,  neither  should  they  exceed  fi  or  (>  per 
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Bt.     The  Ktl)cs  consist  uf  carlraoalc  and  SulpIiiU  of  |>0llirf^ 
iilc  uf  iKilHssiuui,  tui>l  pbiwptiate  of  time,  with  Irttoea  of 
ftnaeneaia  unit  of  pemxjdv  ol'  iron. 
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MYROBALANS. 

1.  Mvrobnlnnit  urc  the  fruiu  of  a  »p(*ie«  of  plmn-tree  En 
Ewl  India,  wlitch  are  occiisioDnlljr  brought  into  tliiv  couulrj 
in  tlic  dried  sialo.  The  dried  fniit  is  »liriveU(^d  up  like 
|>niiHw,  liM  au  olive  colour  «nd  shape,  ui  unplciwuiii,  iwtrin- 
gent,  and  xwet'liah  liutc.     M^rrobalnns  nrc  u»M  in  Inilin,  unit 

itlmea  aUo  here,  cither  bIodo  or  mixed  with  gnlb,  for 
raaklng  ink. 

2.  Ah  iiqiirous  exirocl  of  this  fruit  was  twelve  or  fourteen 
IgD  blDlicbl  to  London,  in  liirge  puncheons  mid  li(>g)» 

■feS  ■Acr  liKviitg  remaiiiL-d  for  several  years  a  perftvt 
lumber  in  the  warehouse  at  the  docks,  spuni«d  by  all  to 
it  was  offered  for  sale,  uud  looked  u])on  as  a  perfectly 
drug,  it  vnu  nt  Iiuit  put  into  my  hancln  by  the  Unporter, 
for  the  purpoM  of  ancertaining  whether  any  uw  could  be 
nadi!  of  it.  I  n*eerliun>>d  that  Ihi*  ill-nvriveit  ilru|(  could 
produce  a  black  dyo  and  ink  of  eurpnMinjt  depth  and  inten- 
Bi(y  of  colour,  fatter  than  that  obtained  fmm  the  Uwt  Mut: 
galls,  a>id  of  a  more  jctly  hue.  I  fouud  alM  tint  with  proper 
Buuiaeemenl,  ootlon  eonld  be  dyed  by  it  of  a  beuiiltfal,  fa*). 
velvei-bLu-k  wilour.  Tlie  ink  tlisl  I  made  from  it  was  better 
In  point  <if  colour,  or,  at  any  rate,  at  least  equnl  to  that  luade 
froni  tile  beat  fialU,  and  it  reuntcd  the  action  of  chemical  ro- 
•genta  ineiini|>*rnhly  better  than  that  made  in  the  uvual 
wanner.  With  iiliiin,  the  extract  yielded  a  mu^l  duraMe 
olirc-groen,  also  a  lirovrn  aolour  of  ffrttt  b«aaty,  on  projierly 
mcsdanted  tissues.  I  tried  bIm>  cxjierimenli>  with  it  for  tannint; 
leatlMr,  and  th»  result  Ims  bc^n  very  oatinfactory  t  though  I 
•bould  reanark,  that  ilie  leather  so  tnniied,  retained  a  dinfty. 
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olivc-gcNn  colour,  which  for  c«rUiin  purpcMH  mtglit  be  ob- 
jeotlonablc.  Thia  aubaiauw,  tL<^  u»e  ol'  which  is  M;iirc«ljr 
Vnowti  in  (hia  coiinlr}-,  ur  whldi  i^  at  least  but  sclilam  em- 
I>loj«d.  and  bi!V«r,  I  beliuve,  per  tf,  inijthl,  I  am  satuAcd,  bo 
ndvantageoiulj  nubililoted  for  galla  fur  uxMt  |>ur|>(wes,  uiil 
it  i»  much  ohotprr.  Thv  value  of  tho  r-xlruct  iitijr  be  Meer- 
tnini^il  kjr  gvlnttnv,  rxaetljr  as  for  cntccbu. 
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1.  Atyrrh  is  agum-r4wn  met  vrith  In  conimcrae  In  aitgaW 
piece*,  and  in  grains,  the  Urgr-.*!  of  which  do  iiot  exceed 
the  ««c  of  II  flihorl. 

2.  Tlic  besl  nijTph  is  transparimt,  of  a  reddish -brown 
notour,  cnsily  broken,  and  its  fraetiiro  rxliibit*  waving  linca 
of  a  lighter  colour  than  the  mnno.  It  bits  a  otrong,  {trcti- 
linr  odour,  and  a  bitter,  acrid,  aronintii:  flavour.  The  mjrrb 
which  coini-;!  froni  Abyssinia  is  sonietimea  so  soA  llial  it 
can  be  cut  like  tallow.  Kighini  givea  tlie  following  teat  for 
aaHirlaining  the  merits  of  that  «ub>>lanc«  ; — PuU'crita  th« 
myrrh,  and  leave  it  mixed  for  a  r|iiaiter  of  an  hour  witli 
its  own  weight  of  Md-nminoniiK',  nliui  in  f)(i\t'<K\r,  add  now 
Afte.'-o  timusi  itit  weight  of  wiiier.  If  (he  mixture  diisolvea 
com[dctcly  and  raiiidly,  the  mjrrli  in  pun>, 

S.  "Vhr.  incinrrniion  of  genuJno  niTrrh  should  not  learc 
more  than  3.6  or  3.H  of  ashes,  consisting  of  sulphate,  phos- 
phate, and  enrbtiiiBtc  of  lime,  with  a  lillto  carbonate  and 
sulphate  of  poiaili,  and  a  trace  of  chloride  of  potassium. 


NICKKL— See  A«/j/cr-A7oW. 


NIUIL  ALBUM.— See  Oijfd»  «f  Zinc. 
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NITRATE  OP  POTASH. 
5AI,TPeTKE.    NITRK. 

I.  XtlrtUt  of  potatA,  more  R^iu-rullj-  r«ll«il  mllpHrr  or 
nitrt,  b  ■  sail  of  great  iruuimL>ri:ial  iiiiji»rlHii<rc  wliicti  i<  TouikI 
in  obundnnoi!  on  tbe  turfacc  of  tbe  ooil,  principall)^  in  EnM 
India,  K){yi>t.  Ainimvit,  Italj-,  an<1  Spniii ;  it  is  otitaui««l  iiImi 
hy  lixirintiiiK  ct;rtaiii  miiU  onlW  nitrr-l/rdt. 

'i.  Ill  Franm  aui  in  Qcratixny,  aitrvb^dt  are  nrrlticially 
IDA<I«  froni  olit  pliuiter  rubbisli,  old  mitrtnr,  nni)  oilier  ci«lcnr«(M»_ 
Mrth,  luixeil  with  rv(»Mr  uniinnl  nnil  T<-gelabl«  riinlter,  whie 
Itutrcrjiing  ii)  coiilnct  iviili  tlic  abovv' calc*r«ous  Malta,  formii 
Htlrate  oj'lime,  I'ho  nitrnlv  (if  lime  ia  aAerwanb  eaavfirted 
into  nilralt  tif  potatti  (eallpctre),  bj  mixture  vrith  wooil- 
Mlie«  nitfl  lixiviuiini;  llii!  wbulei.  For  tli«  jiartkolun  of  ihit> 
luauufaoturi!,  Ibu  rmdur  is  referred  to  Dnmu  "CliiiiMv 
nppliqafe  anx  Aru,"  anil  to  Dr.  tTrc'i  IMdioDary  o(  Arts. 
Uaiiiifacturoi,  aiid  3Iin««. 

3.  Tbo  mltiKirc  coiiiiiined  in  Englnnd  eocnes  fr<iBi  EmI 
India,  wlicii^d  it  is  imported  in  tbi'  rough  mate,  tliat  ia,  iti 
far^cn  cr^itU  Mnicvrbnt  ruwaiblinfc  Imy-taU,  of  a  brt>wnii»li 
or  grej'isU  colour,  uid  more  or  lex*  <ItJi4|ue*(-rjit. 

4.  Pure  Bitmir  of  [kiIiuIi  i»  olnuj-^  an  nnliydrous  bn\t.  Imi 
it<  crjraUU  ordiuarily  n^iikii)  a  muiiII  >|uuiilit}-  of  water  vf 
iui«r[Mjtittion,  eopwiall/  wbcn  ttie  cQ-vtal^  ar«  Urgei.  Ita 
ipectfic  gravity  IH  1.033.  It  cry  tail  ixm  in  long  atriateil  Ktx- 
•Jded  priNiM,  (;eiM>rallj-  Icnninnted  hy  iltcdnU  •iiinu)it«i,  and 
often  ouniain  longitudinal  cavitiee  inlernallj-.  Kilratv  iif 
potaali  •unicliinM  cj^stalliwa  in  rfaombixNtrunM.  I'urc  nilm 
ia  ooknirluM  and  Inodumu*  ;  ita  taste  Is  at  linrt  fmili  and 
cooling,  and  llirn  NMncn-tiat  pungent  and  btil<-r.  It  !■  n<ii 
nllertd  by  «x|iu*iiro  to  tbv  air,  but  it  dcli<|ui;M.-i.-»  in  an  aUoo- 
«|>li«ra  fHll)-  talurated  willi  moiclure. 

5.  According  to  M.  Gaj  Luw«c  tlw  aolubttilf  of  uitre  in 
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water  in«r«asea  very  considerablj  will)  tho  lompvntufv,  aod 
in  ihe  fullot* in^  pioportioiis  : — 

vmt.  Piihr. 

100  pkru  of  waWr  at       0*  =        32  diswlre  13.3  of  nitr«. 
.,  „  21=      75.2       «    ■    S».4     „ 

,- •  B0.7=ia3.2«       ,.         97.7 

,  ,  7SI.7=  I78.Mi       ,       169.7 

.,  .,  B7.7  =  tO-:M       „       a.'JB.O 


6.  Sal  pruiulla,  or  crif.-rlal  minrral,  >»  na1lpt.-tre  wtucll  bw 
b«eii  ex{HMi-(t  to  tUM}'  Fahr.,  at  wliiali  temperature  nitre  (UsM 
irithvut  being  dvootnpwnd,  uul  forms,  in  ooolinjb  a  wluta 
coiu|inct  itijuiit,  wLicti  u  hkmv  ctwly  pulTcrinHl  ibaii  the 
crystaU  of  tiiliv,  uid  whicli  in  aotnirtiincs  ciut  itiUi  build  or 

1.  Ttw  uafHirilica  oontaiard  id  roitgh  mltputre  ve  :-■' 

Water. 

CSilorid««f  MKluini<comRinnMill>  in  rwiuui  pmportioiM. 
NItntt»ef  aMht  >     R««iillinf{fr((intlwr«-*oti«4iof 

Chloriik  of  potMKiua  t        co&uuoo  aalt  upon  the  nitf*. 
'  8ulpbM«  of  tine,  ur  uf  alliikli<w. 

TnioM  of  taguiio  ta&ttoc. 

8.  Tbe  detormi nation  of  these  impurities,  or  ih«  loM  whkh 
nwultn  from  ihfl  piirificntion  or  iirfining  of  nitr«  it  called 
rofrac^on,  and  is  soincliinea  atienilod  with  ilifRcuttiiM. 

9.  There  are  v«rio4i«  tnetliuda  of  assaying  saltpetre  i  but 
twhiicbever  proosM  ia  adopted,  great  attenlloD  must  be  i>dd 
tin  the  taking  of  nmplee,  (hat  they  may  repreunt,  wheo 
[nised,  a  fair  avt>rngo  of  tho  quality  of  (lie  arllele. 

10.  Oi>e  of  tbe  methods  of  a.i(«rtu!iitii;;  the  rntae  wf  uittfl, 
[And  which,  wh«r«  oooimon  lalt  and  •ii1i>liatC!t  of  alkalicji  are 
jlli^  i^tiitif  itupurilie^  admits  of  coadderabk!  nccumoy,  i«  that 
I  wliirh  waa  oriKinully  propoaed  by  RiflTault,  in  1>H1>.     It  in 

i  bdiwid  upon  tlie  property  wldclt  a  e^Jt^  Mhirutrtl  toluHnm  ^ 
nifif  ptmtesaw  of  diaaiilvinK  cerlain  AmTi/n  tuthn,  namely — 
Mnridr  tif  titdiuit  (ootnmon  uitt),  and  llii'  ttitphale»  vfalkatit 
by  wliieli  th«  nitre  und«r  cxamiDalion  may  be  coDtamiiiated, 


I 

I 


NITRATE  01'  POTASH. 


I 
I 

I 


wiilMKit  Bcnaiblf  dlBsolring  any  more  nitre.    Tba  expert 
i»  [ii^rforinLil  ut  fallows  : — 

11.  TkIci:  one  [>iiiin(l  wdght  of  nn  average  Bnmplr  of  tii« 
nitre  to  tw  nniilyi-et].  (lul  it  into  a  Large  beaker  or  ba^in,  anil 
|iour  upon  it  oti«  piot  uf  a  laltl  mtnmled  ai/»eou*  totution  o\' 
IHire  nitrate  of  potash  ;  Mir  thn  wliote  for  about  twi  minutw, 
let  it  dl;;eHt  for  about  n  i|itnrter  of  oii  bour,  ami  ibrtiw 
tlH  wboli'  upon  n  Inrgi^  pnpcT-filtvr.  Wanh  the  uudi«MJv«l 
orystab  tni  tin*  filter  willi  Imlf  n  pint  i>f  n  fresb  jwrlion  "f 
tbe  Mnu'  colli  Knturntcd  «olui)on  of  pore  nitrate  of  polaali. 
earwfully  cik1l'M:ting  on  the  filter,  bj  meanK  of  tbl4  second 
■olution,  nil  tho  uimII  cr;fstale  wbicb  raigbt  ailtiiav  to  ttie 
(laM-bi-iik^r  or  baatn  above  alliidfd  to,  and  into  whicb  the  { 
MiBpht  of  nitre  to  be  anoljicd  wa«  flrtt  piit. 

12.  The  nitre  now  on  ttie  filter  must  be  allowed  to  ilrvin 
well,  tbo  uiidisaolred  crystals  are  tlien  dried  ■»  much  as 
poflMble^  tnt  by  pfMaure  between  folds  of  blotting  or  filtoriug  ■ 
paper,  and  nft<-m-anU  by  applyiitg  a  modenite  heat,  for  wtudl ' 
]>urpnM!  tlwy  nhould  be  transferred  to  a  b««n  or  cajMale, 
and  drieil  nt  n  iempcrat«r«  of  212',  until  ilm  miuw  cwuhw  to 
ailhvn>  to  Ihti  gta'j*  roil  wiili  wlitcli  the  operator  stirs  it  from 
tiine  to  time.     Tbe  crystals,  when  dry,   ai«  lh*n  ivcnglted 
again,  and  the  loss  of  weight  iiidicatee  the  (|ti«nl)ty  of  wntxr 
and  of  foreign  salts,  or  tliat  of  th«  toreigti   sails  only;  if,' 
before  Ratijecling  tlie  sample  to  the  abore  treatnteni,  it  tinx 
beat   prerloiuly   exposed   to   n  moderate   lienl.    and    then 
n-wNgbed.  the  las.1    will,  of  course,    have    indicated  tlte 
projiortion  of  water  onntaiued  in  tbe  sample. 

13.  If  tbc  (luanliiy  of  enmmon  salt  ii  rery  OonaMcmble. 
iImM  Is,  above  (io  per  cent.,  wlilcli.  bowerer,  la  very  rare,  it 
will  be  neflcaiary  tu  wn.*}i  the  umliwolred  cryMals  on  the , 
filer  a  lUrtl  time,  with  half  a  pint  mon'  of  tbc  cold  miDi* 
rat«d  solulioo  of  nitrate  of  polmsh. 

14.  If  tbe  nitre  contain)  any  inaeluble  matin',  the  ainonnll 
of  tbe  hitter  in  n^certained  by  a  separate  operation,  wkidi' 
ccmiiot-i  in  simply  diRMlving  in  water  a  knonn  weight  of  tbe 
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nitre,  filtering,  vruhing  ibo  rfiniiluuiu  leA  ou  llie  Ulter,  dr]^ing 
It,  uoertaiiiing  it«  weight,  oiitt  OpiliidtDg  it  from  the  quantity 
of  tho  iiitn:  iiKlinatctl  hy  thi:  former  ojH.irnlion. 

15.  For  commercial  purpotes,  the  nbovi^  pro<^i;M  it  pcrbop* 
Dufltcicntly  corroct,  nt  least  in  ordinary  cin.-umst«ncia,  but 
lilt)  ml  value  of  nitra  cannot  be  obtained  vrry  aocunlvly  in 
tlwt  niMincr ;  lor,  on  the  ono  hand,  thv  <|iiiintily  of  mtm 
whid)  wntrr  r-an  tliswlTu  varying  with  ibe  temporaturv,  (see 
tlic  tAble,  p.  394,  No.  A.)  lli«  teat-liquor  (cold  ssturnled  solution 
of  pur«  nitrate  of  potuk)  may.  under  a  Mni«  bulk,  conuiiii 
wore  or  lea  nitnte  of  potbb  at  unc  tunu  than  at  aoolber,  or 
giro  a  wrong  or  unctirUin  reaalt  from  any  variationti  of 
tenijicrature  t-rcn  during  tbc  vxptirinumt.  Tbuie  aouroeaof 
L-rror,  however,  niny  be  to  u  I'Rrliiin  extent  avoided  or  cor- 
ri'etvd,  by  making  at  tlin  vauM  time  a  dguble  c-xprriiu«ot,  ibu 
imt:  upon  n  given  n-nght  of  tlic  i>iunpl<!  at  nitre  to  bo 
i^xuminH,  the  oilier  u|Kin  a  Kiniilnr  weight  of  piirv  nitrate  of 
potash,  i(n<l  nbaorving  tlic  low  or  iiicri-nii;  of  w<-ight  wliicli 
may  bave  taken  place  at  the  end  of  the  cxpcHnivnt. 
„^  16.  On  the  oilier  hand,  the  r-Jtrthy  mnltors  contained  in 
the  aample,  and  wliicli  nomutiineji  amount  to  one  or  two  |Mir 
cent.,  remaining  mixed  with  tlio  undiii»olred  cryslaU,  &]>]<■- 
I'ontly  augment  the  ricbneu  of  thL-nitrr.  This  raurcoof  errott 
however,  tnay  be  obviated  by  removing  the  insoluble  salia  as 
we  said,  p.  SOS,  No.  H.  by  u  ncpiirnle  opcrralion  ;  but  lliere 
is  Mtotber  difficulty,  arising  from  the  i>ulul)te  nalts  by  which 
the  roMgfa  nitre  i»  contaminaKjl,  and  whieh  always  re-act 
more  or  liw^  a*  we  said  at  tltc  beginning  of  this  arlide,  both 
upon  the  Dttre  of  the  Mupk,  and  upon  the  pure  nitrate  of 
poUith  of  the  tent-liquor.  'J'hus,  for  Mai»])li.-,  tbe  chlixide 
q(  sodium  (conunon  salt)  prnsont,  by  promoliii«  tho  solution 
of  a  oerlun  proportion  of  tho  nitre,  diininUli(f>  apfiiiruntly 
the  aaiouul  of  this  latter  ealt,  whilAt  the  eliloridu  of  potauiatii 
thus  produced  determines  die  precipitation  of  a  certain 
quantity  of  nitre  from  tlie  test-liquor,  which  appanially 
augmenia  tbe  riebnuas  ot  tbe  aample. 
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17.  In  icvneral,  tbir  |ircMr<-ju  whi«h  has  beco  just  dcM-rilM'd 
indt«(ibui  from  oav  to  thri.t;  per  crnt.  mono  nitre  thftD  is  mil/ 
eootaiiied  in  tliu  Miinplu. 

Itf.  Anolher  method  ronitiitls  in  dotcnnining — 

19.  Finil,  the  quantity  of  water  whivli  a  (•ivt^n  weight  of 
oilm  loM-i  Ity  drying  it  in  a  saod  or  ateam-batb,  na  we  said 
ticfarr,  {soe  p.  395,  No.  12). 

20.  Socoiidly,  the  quantity  of  insolable  matter,  wbii-k  ia 
done  by  diaaolring  «  given  wvij^lit  of  tli«  sample  in  wat>?r, 
fliunng,  w»bing,  and  drying  tlio  insoluble  residuum  and 
welKUnx  it. 

21.  Tliinlly,  tliu  <{uantilj  of  ehtoridei^  and  of  Mili^iatM  of 
alkali<w,  by  mmui  of  a  xolution  of  nitmta  of  *iilv«r,  and  of 
nitraiv  of  baryta.  This  i»  dono  by  diMolvini;  n  given  weight 
of  the  nilri',  filiwing,  nnd  washing  it,  as  wo  jti*t  xaiil ;  a  mJn- 
tion  of  i)ilrnt«  of  silver  w  ii<ld«d  to  th«  liUrnti:,  ns  long  as  a 
white  precipitate  of  chloride  of  8ilv<T  conlinueo  to  lie  pro- 
duced. Th«  Uquor  CMitiiiiiiiig  iho  prmipitated  ehlorid«  of 
tllver  should  be  moderately  heated,  in  order  to  n;^gIomerate 
the  precipitate,  which  must  now  be  coUecled  oti  a  nmall  liller, 
wanhed  with  Itot  water,  whkh,  if  it  ahouldpaas  milky  through 
the  filtrr,  may  be  noidified  with  a  Utile  nitric  neid.  Aflor 
W!»fihiiig  the  pre<-ipilalcil  diloride  of  silver,  it  mu«  Im  ri-ry 
carefully  dried,  iirrn]>Ml  from  the  Slter,  and  then  tntrudun-d 
Into  a  small  couoterpoiMd  |Mrcelain  Crucible  i  the  filler  iUcIf 
slwald  be  burnt  upon  the  cover  of  the  enidble,  and  1l«!  aiibci 
added  lo  the  ehlorido  nlrendy  in  the  crucible,  nliich  i*  tlwn 
eloaed.  Heal  is  tbon  applictl,  so  as  to  fuito  tlte  ehlorhlc  of 
•liver,  and,  aOer  cooling,  it  is  weighed.  From  the  weight 
oblaliMd,  the  r]aantity  of  tko  chlorido  of  potasttDm,  or  of 
■odioin  In  the  tample  is  calctilatcd  ;  1 44  of  chloride  <if  silver 
r«|ina«nl  6U  of  chlotide  of  sodinm,  and  7R  of  chloride  of 
petaanium. 

22.  CoHNlitering,  how*vMr,  tliat  the  nitre  iiwler  exaraina- 
lion  may  l>e  cofltaminated,  as  we  m*A,  by  chloridtT  of  sodium, 
bat  mora  detrimentally  by  nitrnU  tf  toda,  which  U  not  only 
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a  mudi  cheaper  unit  thiui  nitrnte  of  pohuih,  but  ono  which. 
boiDg  ddi<{UCdc«iit,  runderH  tlie  nitnt  contnining  it  nnfil  for 
llie  iiiaimfacture  of  gunpowdi-r,  il  »  cvidmt  diat  th(»(!  pro* 
M»aeu,)>/wluch  tliequaiitityof  itoduprUMtiit  cnnnM  be  <l«lcr> 
miiiwl,  ilo  uot  fulltl  (tniiri-Iy  lti«  iIaiiiiM«lum.  lliU  Mtimntion, 
howtrvi^r,  tiMj  Ik-  nrrlvird  ut  by  dialilliiig  n  givtin  wvigbt  of 
the  nitri!  with  sulphuric  tic'iA,  milling  (iilphato  ol'  rilver,  in 
order  to  convert  the  vhlnriilu  »f  Huliiim  into  siil|thiil«  of  soda, 
anii  filtering.  Tliu  liltrntii  muni  1h^  cvnpornlrij  to  perfect 
dryiiutu,  and  lli«  dry  dulvi  beintc  rviliMtolvcd  in  wntcr,  lillored, 
and  then  Irt.'aled  bj-  a  nulutitn  of  ehloridr  of  (larium,  a  wliitc 
lirwupilali-  uf  NiilphAte  «f  hnrj^ta  i*  obtained,  from  which  the 
rcHpoctivi-  riiinnlilivg  of  polnnh  and  of  aoda  in  the  mmple  eaa 
bo  mdvulslcd— 

••I 

KM  pa't"  in  vnight  of  tulphatc  of  potaxh  fpvo  131.9  «(  anl* 
phato  of  bur/la. 

100  parts  in  weiglit  of  iulpha(«  of  wxla  give  ICl  of  sulphate 
of  baryta. 


Ani,  oonMoqumllj',  if  a  larger  quoDtit;  of  sulphate  of  baryta 
were  obtaiard  than  the  ratio  131.6  :  100,  the  exc«^  would 
bv  due  to  the  Milt  of  soda,  from  which  tbo  quantitjr  of  aoda 
axiating  in  the  state  of  nilratc  of  soda  iu  thu  MUijklo  may 
be  «iuiily  taJvnlaled,  since  100  of  anIpliatL'  of  niida  n:prVM!ut 
1 10.3  of  the  nilrale  of  that  base.  It  luutit  he.  ailntittoil,  bow- 
evor,  that  a  rcadj'  ivay  of  eslimatiog  tlie  <iu«iitily  of  uilrait: 
of  «oda  in  saltpetre  in  atiU  a  ilesideratiun. 

'is.  Method  u>-  Uai  Li>aAO.— Nitre  tuny  alw  heasiajed, 
■c^ordinj;  to  Gay  Lussac,  by  a  pn)c«±i  eiDiilar  to  thai  of  alka- 
limetry, for  whicli  purpose  tbo  oitru  must  Im;  firat  vouverted 
Into  carbonate  of  pota»li.  TbU  'm  done  by  mixing;  on« 
pan  in  weight  of  the  nitre  witb  half  its  weight  of  lamp-blucic, 
and  four  piirin  of  coiiinion  Milt  oil:  addod,  in  order  tint  the 
combustion  of  thiit  mixture  may  be  leM  violent,  and,  conse- 
quently, that  there  ma.y  bv  no  loM.     Tbt  above  ingri'dicnU 
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baillg  tbi>r(iu<;lily  ineorpomted,  aro  placed  in  an  iroD  Udlo. 
U|d  fmtKl  lUei-eiu.  Ttie  tniaa  liunia  quickly,  and  becoma 
wUM  or  reddialu  It  i*  to  bo  removed  froin  (li«  ladle, 
treated,  and  well  waxltt'd  wilb  hut  vmtVT.  Tbe  «ilutiuii  tliu« 
obtained,  GMitatnM  ciu'luinute  of  |>uliuib,  luid,  ut'  ouiirM^  cltUi- 
ride  of  oodiiuo,  which,  bowovcr,  dooa  nut  iii  ibu  Uwtt  intcr- 
(oru  with  lh«;  test.  The  operator  now,  hy  atcmii*  of  nn  nlkn- 
tiiDct«r,  and  <tC  k-At-»alpliiiric  acid.  procc«dii  lo  nxrirtaiu  llie 
•luantilj  of  polaah  to  iko  fillrato,  csactlf  u*  if  it  wcrr  nn 
uaay  of  polash,  and  tlie  dtjtaila  of  whiuli  umj-  liare  b«ra 
tboroughlj  ex|>laiu<>d  in  t)i«  article  on  AUafimttry.  to  which 
the  reader  i^  rvfcrrtrd. 

^.  Since  Hu-  equivakot  of  nitrate  of  pola»li  is  102,  and 
GontaiuH  tlu^refore  48  of  pottub,  and  •S4  of  nilrlo  aoid. 
it  i*  evident  that  nch  per  cent,  of  potash  indiMh-'d  hj  the 
•UukUmeter  reprcMuta  rather  iDor«  thao  S.12  of  nilmii:  of 
poiuh. 

25.  M.  QOA&utT'a  Titcxreas. — (Comptea  rendus  de  I'Aea- 
tloDiiedc*  Science*,  •Innuary,  1)447.)  TliiH  prucean  conHista 
ID  dotertnining  what  pn>portion  of  pure  nitrate  of  potaob 
il  WDtaioed  in  a  «amplo  uf  nilr«,  from  lli«  ijuanlilv  of  tlie 
Hid  HiDphi  which  mar  b«  found  roqaiailo  to  tmnefimn  a 
prolOMit  of  iron  into  itn  pertall.  lliiu  i*  elTi-ctcd  by 
ulxing  a  certain  quantity  of  a  aolutiou  of  the  nitre  to  be 
examined  with  milphuric  aciil,  and  decowpooiBf  tbo  nitre  bj 
neaaa  of  a  teet-fiotutioii  uf  proton ulphate  of  Iron,  of  a  known 
Birength,  poured  from  an  alkitliinrlcr,  dn>p  hy  drojt,  nniil  the 
mixtur«,  Wing  first  lioat^Ni,  and  ihun  tented  with  a  very  dilute 
tolntion  of  red  pruMial«  of  poluli  (frrrocynnurrt  of  polaa- 
tdum),  it  bei^ina  to  give  a  blue  precipilaltv  which  dora  not  dis- 
appear by  boiling,  and  which  thiu  indk-ali-a  ihnt  tbo  whola 
of  the  nitre  being  dccorapoecd,  llic  t<^'*l-liqui>r  of  proloaulphale 
of  iron  ee«aei  to  be  ro-acled  upon,  and,  eontoqunilly,  that 
tlio  i-iiiM'ritti*-nt  JEt  al  an  end.  Tb<t  numlwr  of  divixioiM  of 
tlM  alk>UmiM4-r  in  then  noted,  and  tli«  slrenglh  of  iIk  atlre 
beeomea  thu«  known.     Thl»  proeeaa,  though  very  oiocurate,  i* 
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r&llier  tnflonvenieiit,  and  tlicrvforo  tlu)  metliod  of  M.  Pi^lotiK. 
whii-li  ia  •  KUodiHcalton  of  it,  is  mucli  prt-teniblf  ;  it  in  «■ 
follows  : — 

£6.  BIkthodof  PcLorzE. — ^The  expeFiiuMito  ofM.  Mar- 
gneriltv  having  ithown  tlint  ii  dilute  ioluiioii  of  protoeulpfaate 
of  iron  is  nlmcut  inntanlaiuMunly  pitttxydiMd  wh«n  b  so)alion 
ot  pcrnianK Dilute  <if  iiutoHli  i<4  ^iiret)  iiilo  il  at  llic  ordiuary 
tpra]icraiui-«v  Kuii  tlmt  tin-  Hddition  of  the  smallest  qaanliljr  of 
till!  xaid  lolution  <if  jteriniuijEaimto  of  ]>'itash  ii>ii>arl§  •  pink 
tinge  to  the  liqunr  lu  noon  lu  llio  wluili!  of  tbe  iroD  is  per- 
oxdyioil,  M.  I'clousrr  npplicil  thin  pi-occat  to  the  UMljstfl  of 
niirr,  in  llic  following  mnnnw  :—  -■ 

27.  Iiwtcnd  of  a  gotiition  of  protn»iil(thaln  of  irrai,  <iwi*  of 
protochloridc  of  iron  i»  employed.  It  is  prrporiil  by  di«- 
Mlriug  a  certain  (|u*ntity  of  pure  iron  (piunoforlivwiro) 
in  KB  exceM  of  kydroobloric  acid,  aitd  detcnainii^  lion-  mach 
pure  nitrate  of  poloah  ia  required  to  pcroxydise  it- 

28.  Now  il  wa«  asMrtained  by  Peloiui*,  tliat  in  order  (o 
trauaforiQ  into  poiuliloride  of  iron  2  ^ratnnie<t  (30.8ti  graina) 
of  pure  iron  (pianufortc-wii«),  previoimly  Oivscilred  in  an  ex- 
oeM  (about  1500  graiiM)  of  ruitiing  l.ydrticliloric  »«(!,  1.216 
graiDinca  (l^-?<>  gt«in«)  of  pure  nitrate  of  potuli,  on  the 
avenga,  are  r«quired. 

29.  Tlie  tlieury  of  lliL*  re-action  ia  »pre*ented  by  tte  foK 
lowing  Lijuatiuii  :.— 


1- 


«  F«  +  e  Hca. 


S-  fl  FoO  +  KO,  NOi  +  4  IIOI 

=  1  HO    +  Ka  +  NO,  +  3  (Fe,  CU). 


30.  That  u  to  say,  the  proportions  of  iron,  of  nitrnle 
it  fotaal^  and  of  iiydrocliloi-ic  acid,  found  by  I'vloiuu,  aa 
AlWUd^'Mng  converted  into  tUeir  rv«pcclivv  ctjuiTalcRla, 
repnsenl— 


1°.  6  oqutvalsiits  of  iron,  nnii  6  equirnlpnls  of  Iiy<li-«r)ilo- 
rie  acid,  producing  6  «|iiival<-nts  of  protoclilonilo  of  iron, 
»ni]  G  equivaJcinU  of  hydrogen  gns,  which  cM-upc. 

3°.  The  G  eqiiival«'iiiR  of  prctoch1orii]i->  uf  Iron  kmnjT 
■oixed  wiUi  I  <?i|uivfllcnl  of  mirale  of  p<itn>k,  ihn  Dttrii!  acid 
of  ihe  Inttvr  (NO,)  in  decompOMM]  into  (Iniroxyilt'  of  iiiirogea>^ 
K**  (^O,)  which  cHciiprai,  »aii  into  :i  i-riiiivalvnu  of  oxirgen, 
whidi  tukn  (rtiin  ihi?  liyilrochloric  ncid  3  (><|iiiTHlcnt*  of  h^'tro- 
fta  to  form  3  ninivatrnt'^  of  water,  atitl  liberate  3  «|iiiv«« 
lonU  of  chlorint!,  wliicli,  uniting  with  the  6  e<|uivfi)enla  of 
protoehlorido  of  iron,  produce  3  equiviilenia  of  perchlorido  of 
iroD. 

91.  11i«  presence  of  chUiridm  and  of  xulptiatea  doM  not 
iafluonce  the  quantity  of  nStmtc  which  L«  nocfissvj  la  per- 
Oljdize  iho  iron. 

32,  l''roin  thid  the  reader  may  perceiro,  that  if  tbc  nitmic 
of  ]Kitn«li  i-mplojed  is  not  pure,  tbo  quantity  ntxtrc  mrn* 
lionwl  |1.2lG  graiodio  =  IB.76  gralas)  of  ibis  salt  will  Icavo 
»  portiou  uf  tU«  2  grainmoi  (=  SO.lMt  iirains)  of  Ibn  purv 
Iran  didaolvcd  ia  the  hyilnichliiric  Bi:id  in  the  ntnti;  <if  i>ro> 
toehtoride  of  iroai,  rorrcipunding  lo  the  amount  of  Ibri-ign 
aalwlancutt  conlainnl  iii  the  nitre  iindnr  vxaminalion  :  witich 
proportion  of  proloelilarMlt!  of  iron  than  U-ft  mny  he  di-ln- 
mincil  by  mentM  of  a  UM-n>Iutiun  of  p«nnanv'atiiit<'  of  ]K>lasJi, 
of  a  known  strength,  nince  i^givrn  quantity  of  iron  dccom* 
poBfti  an  exactly  vorreajMndlng  tjaaiitity  uf  pcrmangiuial*  uf 
potaiib. 

33.  PermangniMite  of  pota»li  ig  prepared  aa  follow* :  — 

Tafc«  of  pFTOKyde  of  iiungancn  2  pan*. 
.       Chlorate  of  poUtfa    .     I     do. 
„       CMMIo  potaalt       .    .    U    do. 


Mix  tlie  whnio  ibnroughly,  and  Jntroduco  tbe  tnixlurs  Inii) 
■  Heubn  crac>Ui\  oimI  kc«p  it  at  a  low,  red  heat,  fur  atiout , 
two  hours.     TIm  aatm.  which  is  of  «  dork  gnta  odour,  u 
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then  nduood  to  ixwtm  powcter.  tnixrd  with  three  or  four 
times  its  weight  of  wtter:  tOfd,  nrter  Htirring  tbv  wlu>l(\ 
nitric  acid,  diluted  with  half  it»  weight  of  wttcr,  is  gntdu- 
nUjr  added,  unlil  ili«  ti<tuor  aMume»  »  flue  violet  colour  ;  it  i« 
tiieu  filtered  through  iMundiHl  g\tM,  or  ub«Mu«i  and  prcMrvod 
tn  ■  (;ht.->«-Muji|iert:d  |>)ual.  Tht-  solution  vf  ]iiTinaiig8nala 
of  |)0Ui9li  uiuat  Iw  fiitert^d  IhruuKh  ]>ulv«ruiud  gtau  or  nsbe»- 
tust  and  not  ilirough  paper  or  Uiien,  because  permaDKaoaie 
of  potash  ii  dM-iiDiiXMcd  by  coritiict  wilh  <>r|(iuiic  HubcUancea, 
the  liquor  liocoiniug  grvtiti,  ntid  tlicu  yellowi>li-kruwn.  Per- 
manganate of  ixitu^  iH  very  Ktnble,  and  luajr  bo  pnaorved 
fiir  a  luii^  timti  witliout  alteration,  provided  alwayN  tliat  it  be 
kopt  in  a  glaM-9tapi>iM«d  botUo,  and  contact  wilh  dust  or 
anj  organic  uiatl«r  must  be  carefully  avoided. 


PrtpQfatioM  af  Ihf  tent-soluliait  of  pr-rmaitt/analf  of  polruH. 

34.  Diuolvo  25  graina  of  piano>forte  wire  in  about  1,500 
graim-mcaaurc  of  fuming  bj'drocliloric  kkI.  Wlteo  the 
piaiivwin:  will  hare  dimolrcd  and  tlio  dii'digngrinvnt  of 
hydrogen  gaa  \aa  coased,  diluto  the  aolution  with  About  one 
pint  and  a  half  of  coinnian  irater.  It  ia  neoeeaary  thus  to 
dilute  the  nulution  largely,  and  to  operate  in  the  oold,  iu 
order  to  gimnl  ugainot  ibu  exoeas  of  hydrvcliluric  avid  re- 
acting upon  the  pcnuanganulii  and  dixengaging  chlorine; 
1000  gTaiua-mcaaunt  of  ll>e  aotution  of  jirrmaugnnate  of 
potash,  prepared  as  before  dr«cribcil,  being  introdocnl 
into  a  gUas-tiibD  divided  into  100  parts,  in  fact  Into  an 
alkaliineler,  it  must  now  be  ;:radually  puurt-d  tln^refroca  eare- 
fuUy,  drop  by  drop,  iu  the  bydroehloric  aeid  aolution  of 
iron  jUKt  alluded  (o,  xtirring  the  licjiior  all  lli<i  Itini',  in  order 
to  ensure  oampletc  aetion,  exactly  a«  in  AUiaUmHr^. 

35.  On  widii^[  the  solution  of  pcnnaogaoatv  of  pola»h,  Iho 
opMVtor  will  pcvccive  that,  at  (ir«t,  it  is  decoloartKod  as  But 
aa  it  ia  poured  in.  hut  the  rapidity  of  action  gradually 
dinitnlHbefl,  and,  at  last,  it  imparls  to  the  li<|uoT  a  pinkish 
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colour,  wkicb  iiulicaUa  tlmt  (he  wIioU)  of  titc  iron  fn  Um 
Liquor  is  peroxydined.  Th«  minilier  of  ilivigiona  vrliioh  bare 
been  tequired  lo  obtiun  ilial  result  u  then  carefiitlj  obser*«dt 
Mid  »iuppoaing,  fur  excuiiplf,  ilmt  it  b«  fuutid  tliut  GO  diTi«JoD» 
of  the  nlknliini-litr  buv«  bven  n.>t|iiired  lo  peroxydiKe  tli« 
2a  grminit  of  piaoo-fortv  wire  ciaiiluyri),  it  i.i  i?vldt!i)t  that 
(■Acli  ilivision  of  tlui  ptinnaiiiiiLiuitc  of  potiuli  tCKt-Uqaor 
rcprt^cnt*  Imlf  n  grain  uf  met  nil  io  ttxin. 

Stii.  But  vrhiili'v^  ttujr  b«  tlMsxtTtnglhof  iboanlntitinof  ptr- 
DUUiganikl*:  of  |K>t(if h,  it  i»  nlwup  cniy  bi  ottjiut  it  to  nny  tlcrind 
stUKlard,  if  too  wmk,  hy  CMiorottvliog  it  by  ovapnrntion  mt 
a  f;entl«  lieali  if  too  atxmg,  by  dilutiitg  it  with  a  suilsbla 
quantity  of  water,  ki  tbul  il  oiay  be  brought  as  near  aa 
(KMHiblv  to  Mich  a  strength  that  on«  Bi4-aBuro  of  tbe  alkali- 
mvtcr  may  indicalo  hulf  a  grain  of  inMatlJa  irun. 

37.  Lrt  tu  KUppoae,  for  i-xampir,  thai  atier  having 
thci  fioluiion  of  tlu'  '25  gmmiDi^ii  of  iron  in  Iiyitrochloric  acid, 
it  be  found  tliat  inHtiitil  of  50  nKuwurvii  of  fKTntaiiipiniite  of 
potash,  S6  ut-uiturM  only  liuve  be^it  m|uired  lo  jKiroxydiBS 
them,  it  iH  a  proof  titat  the  tmt'Mlulion  it  ntrunit^r  llion  iftj 
advUablo  or  convenient.      IImi  o|iiTalor  ntimild  lliereforA^ 
pour  the  wbolc  of  tbo  Mlulton  o(  the  ponnanicanatu  of  polaiJi 
into  a  f;b>M-«yliTid<tr  of  KUlbdcnt  capacity,  and  ontumiely 
dividml  into  100  parla,  nntil  il  raadic*  the  mark  corr<!>|>tiad> 
ing  to  38  moa^uivs.     Ity  fllljng  llui  mM  of  the  glaw  np  ivj 
60  neuures  with  common  WHl«r,  it  ia  evident  iluit  the  i 
qwality  of  perautnganat«  (>f  fiotash  will  now  bo  in  tba  80>l 
■caanrcj  aa  wa*   contaim-d  bol'iire  in  tlw   3H;    and  «Bcl|i 
dq^roe  of  tlie  alkalinielcv,  therefore,  will  now  reprMMil  half 
groin*  of  iron.    Of  coune,  iuittead  uf  pooring  ilw  Holution 
of  pvniianpioalv  of  jKitiMh  up  to  3H,  the  ojienitur  may.  If  I 
tiav«  a  4ullii;i(;at  quunliiy  of  ihi.'  aolutioo,  pour  il  into  ll 
glaH-cyli»<Icr,  aboTo  nimtioiied,  up  to  76,  and  fill  up  to  100 
with  walvr. 

38.  If  tliD  Rolulion  of  permanganate  of  potiwh  !■  too  waakf' 
it  may  be  conceit iratoct,  as  we  aaid.  by  ernpomlion ;  but,  in 
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:  lliiit,  grtat  cart,  mutil  he  taken  tlut  no  orKHiiir  mnltcr, 
&i\  fiilU  into  it,  ami  wliirn  niljiiiicd,  a*  wn  cniil,  l1>c 
liquor  niuM  be  kept  ia  «cTiipulousljr  closn  nitd  well-nUtftpcrcl 
bottles. 

39.  'I'ho  l«Bt-liqaor  of  perniangtui«t«  of  potuli  being  pre- 
pared and  mtiu^ted  aa  vre  eaiO,  tite  asMf  of  the  nitro  unU«r 
exominaiion  is  performed  as  lullon's  : — 

40.  Uiiieolve  30.8  grains  of  pianoforte- wire  in  about  ISOO 
grains  of  conoentrated  liydroi'hlorJe  ucid  in  n  Aask  en])«ble  of 
boliling  about  balf  a  pint  i  a  gtrDiK*  beti  is  Ijien  applied,  tlic 
Hask  being  kepi  closed  wlili  a  perfomted  cork,  tl>rout;h  which 
a  small  lube  drawn  into  a  ]>uint  is  piUBMng.  Tlie  iron  hariog 
entirely  diMolved,  tlio  cork  i.«  u-idutrawn,  and  tite  opomior 
addo  to  llin  solution  18.7  grain*  of  the  nitre  andmr  uxamina* 
tinn.  dtlier  in  crj'RtnIs  or  in  solnlion.  As  soon  n*  the  nitre  is 
introduced,  the  flask  mnst  bo  rapidly  clowd  agaiu  witli  tlie 
cork  furnished  vritli  the  tube,  and  the  mixture  h  kept  l>oiling 
for  five  or  six  roiimtes,  iIm  whole  of  the  nitrate  beinjj  ll>en 
uomplcteljr  decompOMd. 

'41.  W)i<rii  the  nitre  is  ndded,  the  liqnor  at  fir^l  becomes 
brown,  and  thick  fumes  of  hydiwchlorle  acid  mixed  with 
dcutoxydc  of  nitrogen  are  escaping  throi^h  iIm  orifice  of  the 
drawn-out  lube,  and  pri-vciit  th«  acccas  of  tb«  air  Into  t]>e 
fliv>k.  Till-  bdiliii^  liijiior  soon  (unu  front  brown  to  jrelkrw, 
itnd  gTMluallj'  brcom<ta  cJcftr. 

■^'J.  Wc  Mid  just  now,  llmt  immnlintidj  after  the  ndtlition 
of  the  iiilrc  the  flask  must  he  rapidly  ttlosed,  becunitc  tlw  re- 
ni:ti(in  bctHrei'^  lli«^  protiwhlnridn  of  iron  and  tlie  niln;  nm*l 
bo  xbcltcrEil  from  the  contact  of  the  air,  whi^-h  olherwijit^  by 
dirocily  acting  upon  tlw  doutoxyde  of  nitrogen,  would 
oxydijtc  a  certain  <|uanlily  of  iron,  ami  would  thns  render 
the  cstlnuite  of  (be  wltpctre  apjiarcntty  higlier,  iImi  is  riohor, 
than  it  nally  ia.  The  contact  of  tli«  air,  however,  Is  not  lo 
be  feared  except  juxt  at  the  beginning,  that  ix  to  say,  at  tlie 
moment  when  Ihn  re-«clion  bctwocti  tlie  nitre  ond  the  iron  is 
taking  |>laoe ;  fur,  on  the  one  band,  the  stream  of  hydrochloric 
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icld,  and  of  proloxj'ilc  »f  iiilrogen  gnfn  which  arc  Tuibljr 
runhing  from  the  dnin'tt-ont  tube,  of  conrae,  pri:vctit  itic 
ingrOM  of  the  air  into  Iho  flask  j  and,  oh  the  other  haad, 
it  U  kuown,  thai  iron  is  p«roxjdixcd  only  with  vxtreinc 
difflcullf,  nnd  very  slowly  liyyVw  cxjwsmx'  to  tbe  air,  whai 
vontaiiitd  in  u  iliitiigly  Di-id  Milnlion. 

43.  The  II<)uur  iik  tliii  lliwk  linvin;i  bvcorac  dear,  a«  we 
Mid  huforc,  it  •hoiiUl  tto  poiircil  into  a  Inr^  Tcwwl  eapalitc  of 
containing  nbnut  tlirti-.  pints  of  water,  and  the  vrnlcr  un-d  for 
wasliinj^  nml  rini-ing  tli«  fla^k  is  added  to  the  li<|U(>r  in  tho 
throe-pinlH  ^eMi-l,  until  ibo  two-tliirda  of  ila  cnpa>:ily  are  thu* 
filled;  wore  viultr  oinsl  hn  |nnin--d  in,  if  ii«esaary.  Thi*  done, 
tlie vperator,  luivioj'  lilh-d  hU idkuliiiii-terwiih  the  K-aI -Mention 
of  permaiignnate  of  poliuih  of  a  known  Hlrei>j{lb,  iti>  Mid 
belbre,  proueedA  to  jiour  it  grailuidly  nnd  carefully  fi-oiu  tbe 
alkaUnwIer  into  ihi*  li(|ii(ir  contain«d  in  ibu  lurg:<-  ve»el,  until 
the  pinkish  colour  bngiiiii  to  appear,  u  we  Miid.  The  piok 
colour  indicate*  tlint  the  expcrimoiit  t>  at  an  eod.  Th« 
operator  llicn  readB  off"  the  number  of  diviuoas  employed, 
and  llius  ascertaiits  the  <iuai)tilj  of  Irom  left  in  tbe  liqti<ir  in 
the  Btale  of  pruiouhloride,  and  lienoe  ilie  value  or  pcroeniag* 
of  tli«  Miltprirt:  (■xiunined. 

44.  Let  lu  siippcse,  for  cxiiinpl«,  that  lh«  te«t-1i(|uar  of 
potaiJi  «D)i>loyod  wns  of  the  glronglh  above  meiitiofml,  ihat 
ia  lo  say,  wa«  such  that  50  diviaiona  of  tbe  aJkidiiiwter  were 
required  lo  pcroxydiw  25  graina  of  iron  :  that  la  to  Mf,  tbat 
one  division  of  the  alkallueter  repreiNfOted  thnvfore  half  a 
groin  of  iron  i  and  W  u.*  suppow  aUo,  that  in  ordi-r  to  com* 
plete  the  jieroxydixeinent  of  the  iron  left  aflor  trealnx-Rt  with 
tbo  nilro  n»  de»ortbvd,  13  divi«)ona  of  the  pcmnnganale  of 
pol«iih  ttMit-li(|Uor  were  required  :  the  quantity  of  Iron  in 
tbe  atotc  of  prolucbloride  corresponding  lo  theae  13  diviaiona 
is  at  once  known  by  «  simple  rule  of  proponioit,  for  if  50 
dirifions  of  iho  pomuingaDate  of  potash  are  r«(|ulred  to  per- 
oxydiao  25  gniina  of  iron,  of  conrae  13  *uch  divlatona  will 
tiave  peroxydised  6(  grains  of  iron. 
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Or,  more  readily,  since  each  dtrlston  of  our  t«>l-)iiiuor 
repreaenU  balf  a  grain  of  iron,  the  13  ilivisuitiA  cniplu}**^ 
reprMont,  of  courm,  13  half-graJiui,  or  GJ  t-raioK. 

■15.  Tlif  ufieraior,  tli«rc(ore,  iubtrncta  6.5  from  tlw  30.9 
vhich  wore  «ubmi(teit  to  tlio  ut^tiun  i>rthc  nitr?,  which  given 
24.^  Krunx  a>  ibo  (|iiitntil^  of  iron  pnrtixydiztil  \>y  the  18.7 
of  the  niim  piiii>li>yH.  nnil  tlif  follovring  rule  of  pro(>ortion 
tuOicalra  tlivrcforc  iliu  qnsntity  of  puir  nilrato  of  potash  eoti- 
Uined  ill  the  saltpetre  aMaycd,  thai  is  to  say,  if  30.8  grains 
of  iron  require  1H.7  grains  of  nitrate  of  potasli,  what  quantity 

^^         of  nitrate  of    potaiik  w!U  24.3  grains  of   iron   rcqnirs  ? 

^B  Atuwvr,  14.753  grains. 

^^hL  30.«  :  ;:  24.3 

i' 


14.763. 


Tlw  18.7  gnias  of  Ditro  emplojeil,  contained  lli«refo<e  14.7S 
ffratna  of  pure  tiitratp  of  potiwh ;  or  pi^r  cent.,  100  grains  of 
th<>  nltro  cxaiiiiiii-i)  coiiiuinrtl  7K.tJ9  »f  puto  niiniie,  and 
21.11  per  fc-nt.  of  impiiritics,  coii»isting  of  c«rlhy  matter, 
cliloriiln*  of  potaMHuni,  and  of  sodium,  sulphates,  water,  he, 

46.  The  nitratca  assayed  in  Itiis  mannor  may  be  in  the 
solid  8tst«i  or  in  solution;  ordinarily,  it  is  preferable  to 
employ  the  nilrato  In  the  solid  Atal>^,  but  where  great  differ* 
enecs  of  per  cnntsge  are  )>ii*pcct«d  or  known  to  exist  In  tlie 
Knm)>ti^,  or  In  tlic  l>iilk  of  ihi;  nitre,  and  their  average  tvlne 
in  rrqiiiml,  it  i*  bitttt-r  to  climalre  all  the  samples,  or  a  hrgt 
qiianltty  of  the  bolk,  as  follon'ii : — 

47.  IHssolvfi  1870  grains  i>f  the  saltpetre  to  be  i^xamined 
In  a  glaaa-rnssnl  rapahle  of  holding  30,000  gTains-meaxurr  of 
water,  awl  the  iinluiion  btinii  eirpei('d,  fill  the  vewcl  up  to 
like  30,000  gnu n#- measure  with  oommoii  water.  Hits  being 
done,  transfer  It.OOO  grains-ineasiire  tlierefrom  into  a  flask  In 
which  30.8  grains  of  pianoforte-wire  have  bc«n  previously 
dissolved  In  about  1JV,000  grains  of  ooncenlrated  hydroehtorie 
aeid.    Th«  solntion  of  the  nilre  should  be  added  immediaiety 
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nflcr  the  iron  hu  dimppvored  in,  or  been  iliMolri-cl  hy,  t)i« 
li,V(lrochloriG  acid  ;  tho  experiment  is  nirrici]  on  in  every 
otfaer  rM]>oct  as  villi  nitre  iti  Hie  solid  or  cr^HtatUi^d  state, 
for  It  Is  clear  thai  llie  3000  gnuns-ueauire  of  t!ie  mlution  of 
Hitpetre  above  mentioned  contain  exnctljr  18.7  iirain*  of 
rough  mltpeln^  niul  tbcreTore  It  is  exncti/  u  if  the  experi* 
nuint  wen^  perfumied  with  ttiiit  qiianliljr  of  the  crjrslitlliKOd 
■alt,  n*  shown  bcTonr. 

48.  'Hio  tnelhod  of  Mr.  1*eloti«t  is  oxcocdingljr  arcunie, 
to  vrithln  two  or  three  thousandths,  and  the  analj-sis  mny  he 
completed  in  about  twenty  idIduI^s.  fiut  ns  ilie  process  ia 
allogi'tluT  proundcd  on  (Ik-  oxyiliuiig  aeti<in  of  nitric  ftcid,  it 
is  evident  that  if  other  nitmttui,  nitrnie  of  soda  for  exatnpir, 
were  present,  ihi^  results  would,  of  ronrve,  ha  qnilie  trroDMras, 
uule<«  an  allowance  were  miulc  for  tlio  proportion  of  the 
nitrate  of  tMxJa  which  nuiy  be  C4>ntaiiicd  in  the  sample  i  this 
latter  salt  comlalnluf;  62.8  ]>er  cent,  of  nStrir  acid,  whilM 
iiitratn  of  {tulBsh  eontalnit  onljr  52.9  per  cent,  of  that  arid, 

49.  it  is  evident  that  this  proceM  tnxj  be  ajtplied  to  the 
refhiction  of  cubic  or  Pernviaji  nitre  (iiitral*  of  soda),  Bn4 
also  to  th«  <?«timntion  of  nitric  acid,  or  of  mixtures  of  aul- 
plmric  and  nitrie  nHd*. 

60.  When  pure,  the  solution  of  nitrate  of  |iotaah  ia  not 
rendered  turbid,  either  bjr  solution  of  nltmie  of  tillver,  or  by 
that  of  nitrate  of  barjia  ;  if  a  turbidueu  or  a  precipitate  la 
prodnced,  a  chloride  is  present  in  the  Rrsi,  and  a  siiIphatA  in 
the  Koond  eate. 


NITEATE  OF  SILVER. 

LAPIS  INPERKALIS.    LCNAR  CAfSTIC. 

I.  Nitrate  <if  Hilver  h  the  most  ijuporlaiil  of  tbo  salts  of 
silver,  and  is  guieroll^  sold  in  shops  in  tli«  slMpe  of  round 
stidcs  of  th«  siu  of  ■  qnitl,  and  of  a  grcyisJi  or  blsicUsb 
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culuiir,  of  n  lighter  nhutW  intcnially,  wtiicli,  irlien  broken, 
oxtiibit  u  iiMu  of  liulc  orjn>t«U,  ciuliuliii);  frwin  (li«  ciillrc. 
Pure  iiitrnte  of  nilri^r  in  in  white  anlijrditiitu  crjaluli^  in  the 
forui  of  »ix><ii<lf<l  tiililn*  or  tliin  plAint,  or  in  ri|ilit  rtioialric 
prisms  wli«ii  uUuin«il  bv  dovi  cvspi>rfttion  ;  iiilrali'  of  eilvef 
hiu  nu  odour,  but  it  lut»  an  oxtrcln>^lJ'  ruuftlic,  \>iucr,  inetoUio 
,  (AAte.  Nitrule  of  silver  is  virry  ofiE'ii  coniuininaloil  by  n'irate 
oT  fopper,  tiilrale  or  cktortde  of  lead,  or  aduUvrati'i)  t>-i(li 
nUrait  of  patasA  aometimvn  to  (lie  extent  oT twiv-tliinl  of  it* 
vmiliUt.  Accurtlinn  to  MM.  lleiiry  niul  (iuibourt,  iiilnile  of 
(ilrer  it  occiwUmaWy  Mlullunitvd  with  f/lamlii^o,  iukI  willi 
prraTi/Jf  of  matjiaufte. 

2.  'l'lM«e  inipurilii»  majr  be  detected  a4  fullon-a  : — 
d.  Di^olve  a  portion  of  tlic  suit  in  dislilkd  water  anil  lent 
wUli  umiuonia ;  if  (bo  lii]Uor  U-cttiiiia  Wuv  or  blui'li,  it  i»  a 
tiKi)  of  llie  presence  of  copper.  'I'liin  lalltr  awtul  i*  frcKiurntly 
dutri'trd  in  commtfrcial  tiiinte  of  nilver,  und  i*  due  to  tht 
•ilver  eniplojed  for  making  it,  atul  wliicti  U  lieni-Talljr  lUlojred 
witli  <!i>|>pur,  Kiicit  ta  HlvuT-euiud  (m*  piivvti  of  platt.-.  Coo- 
•idcriii;;  (liut  iiilrule  of  Wi])per  i.«  etuily  decumpOMMl  b;  ibe 
bent  Ki  wbirb  the  nitmlv  of  ulvur  ia  «ubiaitl«l  in  rnbing  it 
Tor  cn«liit|!  into  ntickn,  lONltng  hy  aauDoiiia,  as  kImvc  Miid, 
mi-;!!!  fail  in  prodacing  n  blue  lit|uar,  all  1100^)1  copper  nut; 
bu  pit-nent.  It  Id  tberefort!  be4ler  t«  add  nitric  Brtd  to  tha 
tolntiuD,  uiul  tbcii  to  loitt  by  amnioniu.  u  abovo  aaid.  But 
wlwn  copprr  in  jirctcnt  only  in  very  ininulo  pro|xirtii>iis,  llio 
bluQ  colour  produoHl  by  niuniooia  may  bo  mi  fniiit  aa  Dot  to 
be  perceplible  i  it  la  tlnerefure  Lutter  to  precipitate  al)  ibe 
ailvej-  from  lite  volution  i»  tbc  ntnle  of  ebloride  of  xilvt-r,  by 
adding  liydrocldoric  acid  until  a  |>reripitfll4!  ermn-e  to  be 
fomMid,  to  M'piimir  tlw  ebloride  of  Mxer  ro  prottiioed  by 
niterin;,  and  to  Uwl  tli«  Alierei]  liquor  by  ttoluiJon  of  ferroFy- 
anido  ofpotHMium,  wbicli,  if  eoppi-r  be  present,  will  produce 
eitlier  a  reddish-brown  colour,  or  precipilate  ItiMiluble  in 
hydrochloric  acid,  'llii.-i  i»  by  far  the  best  lest,  at  leut  ^ 
of  inelallic  cupper  may  be  tliuR  di-lectiyl. 
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4.  Tlie  prcMfice  of  Uad  i*  lueertiuned  by  dJSMlviBg 
•ooilicr  |i»rl!on  <ir  the  nitnitv  nf  i>i1vrr  unJi^r -pxnminntioii, 
nml  lulding  lij-ilrocliclibric  nciil,  which  will  jiroduci?  a  whitr 
cuMjr  gtrecipiutc  ;  if  «  sliglit  cxcesa  of  amnionik  reiliwolvf 
lh<!  wlnJi;  of  thni  iircdpitale,  tlw  iiilrate  »1'  Mm  w«a  f<an  r ' 
but  if,  on  thi!  i-ontrary,  aii  inaohihle  porlion  n.-niains  It  » 
chloride  of  tcod. 

5.  Tlie  prmence  of  kad  mnvaldo  be  delei-toii  hy  iliBmlvinf; 
a  portioo  of  tlie  nilnte  of  ulvvr  under  (•xamiiiRtiiMi  in  «  largr 
quantity  of  water,  addinf^  muriniic  arid  in  sufficient  qiuintiiy 
onljr  to  precipitate  the  diver,  iillrring,  and  pacing  u  ■in.-ain  of 
sti)|»liuraited  hvdrogcn  lltrough  ihe  «olutio»,  a  black  prrd]M- 
tate  of  oulphuri'l  of  IpwI  will  then  be  producod.  Cofiper,  if 
piwnit,  would  b^  prM-Jpilalrd  nliw  by  italphurettcd  liydrogmi 
in  llio  state  of  blairk  Hulpharr;!  of  «ipp<^r,  hul  itn  prmentM  will 
havo  been  indicated  before  bj  tbo  blu«  colour  Iropnried  to  tltf 
solution  bj-amnionia. 

If,  SuppoaiDK  buili  rt>pprr  and  Iratl  to  be  pTe«etit  in  llie 
soluthw  of  nitnitv  of  vilvcr,  (he  (|uuilitntive  detenuimlimi 
n«7  be  efi«cti-d  m  follow*;— Dimwlro  ■  given  weight  of  ihi^ 
nitmte  of  iiilvpr  nnd<T  i-xBRiinnttMi  in  a  v*rj  larg^e  qunntlt'^ 
of  pure  wNlt^r,  and  add  dilute  bvdrocbloric  acid  tlierrlo.  w  iih 
mra,  avoiding  a  hr^a  excxtas  of  acid,  for  cbloridi;  of  1ml  1* 
lew  •olobli-  in  walrr  which  conlnins  an  cxcv**  of  acid  ihiui 
in  purv  wnttr  ;  warm  Ihe  lifjiior  a  little,  nil  tlie  nilvcr  will  be 
ihu*  preiripilnlcd  in  llie  state  of  chluridu  of  silrer  ;  when  tt 
luu  oompleteijr  subsidwl  and  the  rapematiuit  li<|i(or  baj>  be* 
c«nc  quito  etuur,  il  is  colh-cted  on  a  Alter,  wnshol  with 
water  sliglitljr  acidirtii!  with  mirie  ai-id,  tliorotighl?'  drinl,  nnil 
(ben  foiled  in  a  (tnnll  |K>tTclniii  L-nicible.  1 44  gniiM|nf  fused 
diloride  of  silver  rvprcMent  I  TO  gmina  of  nitrate  of  silver,  or, 
in  otlier  wortl*,  i-aeh  |.'rsin  of  nltmte  of  silver  operated  upon, 
shonid  jield  0.847  gniin  of  funeil  chloride  of  silver.  Tbft 
chtori<hi  of  silvsr  sboxild  not  b«  ignittid  with  the  filter,  the 
latter  should  be  scraped  as  elenn  as  ptMsible,  luid  then  btinit 
wparatelj  on  tlie  cover  of  ih«  crucible,  and  the  athes  iittro- 
duced  ijilo  Ihe  crucible  with  the  chloride. 
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7.  The  liquor  lUtarod  from  tbo  prwipiliiir<l  cliloridd  of 
mItm-  should  now  be  Iraated  hy  MlptiuHc  nd<l,  wliich  will 
produce  ■  prvtiipitfttc  of  ttuljibatv  of  lead  i  the  wliole  bUouU 
tlien  bo  evnporatcd  ti>  dryncBA,  ttie  heal  Ixtlii);  iiicnued  lo- 
wanb  llic  rnd,  no  u-  lo  fxpd  tlu!  exuif^H  of  Militburio  aoid. 
WftiDr  ia  now  poured  on  tlie  dry  mium,  whwb  will  redinolni 
tlip  Hulphatc  of  copper,  but  will  icaro  %hf  itiilpliatf  of  Iwid 
ill  an  insoluble  «tat«.  'I'he  eiilpl>at«  of  Utnd  Jit  ibcn  KpAmti'd 
bj  Altering,  wubed  uitb  epiriu  of  wioc,  or  with  wnl«r 
aridifted  wiib  sulphuric  acid,  dried,  and  ignited  in  a  porcelain 
crucible  witlioui  the  Biter,  wbicb  BlMwld  bo  burnt  i>o|kam(cl)- 
on  the  cover  of  the  crucible,  as  for  cliloriitc  of  silver.  1.12 
grains  of  Bulphale  of  lead  represent  104  of  lead,  or  166  of 
nitrate  of  lead,  or  each  grain  of  aulpbate  of  lead  r«prcaetilB 
0.682R7  (^rain  of  leuil,  or  0,"35(>3  j-raiu  of  proUxjrde  of  lead, 
and,  conHequinitly,  l.UUl  i;niin  iif  tiitnilo  of  lead.  Ilisseldoni, 
huwcvcr,  Ibnt  nitrate  of  lilver  contiiing  more  llian  traces  of 
livit  and  of  c<>i>per,  in  wliicb  case.  alXer  haviii":  ascertained 
till-  pi-e^enveof  lead  by  Milpbiiricacifl,  adjust  said,  and  flltn«il 
tlie  liiiuor  from  whuteriT  preripitiite  ot  turbidaess  which 
tliis  may  have  produced,  tliv  filtered  li^iuor  should  be  leMed 
fur  copper,  either  cr  both  bv  uinRioiita  and  ferrocyanide  of 
piitiiMtum.  Ammonia  jiruduci-n  a  blu<?  colour  ;  fcrrocyanMo 
■'t  potUMium  II  reddish -brown  pn-cipitatc, 

B.  Adinitlingf  liowever,  that  Gop|ier  \»  prenciit  in  |)oi»dcr- 
able  qiuuililioB,  a  solution  of  caustic  pniUAh  kIiquM  imw  be 
poured  into  tho  liquor  fillerrd  from  the  suljitiatc  of  lead  pro- 
diiovd,  in  order  to  procipilati;  the  oxjdv  of  oo|>pcr,  and  the 
wluile  in  boiled.  WhiLit  d«tng  so,  tlio  hydrate  of  protoxytl* 
o(  euppcr,  which  wiu  a  bulky,  bluish  pi-ccipitatc,  is  trana- 
fonued,  by  ebuUitlon  with  the  cuimlii!  |KKa«h,  into  a  beary 
brDumbth-Uaok  precipitate,  which  is  pure  prutoxydc  of  MfK 
per  i  It  ehovld  be  collected  on  a  filler,  washed  with  Itot  water, 
dried,  ignited  with  tlie  fill<-r  in  ■  pliilinum  cmdlJe,  which, 
after  ignition,  alivubl  be  immediately  vluaod,  and  weiplmd  as 
soon  ta  cold,  fur  olherwiiie,  an  iiKreaae  of  weight  will  Iw 
prodaeed,  owing  lo  on  ab»o*viioD  of  ii>otsiur«.     40  of  oxydc 
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ofoofiper  fwpreitont  94  ofnimio  ofeoppeT.    But,  n»  vrc  Mtd, 
<>aly  iracM  of  copper  niv  onlinnrit)'  ]>rment. 

9.  XUratt  of  poUuh,  oi)  the  iwitmry,  ia  very  oOen  mrt 
willi,  u  we  will,  in  cutiMiIiTublr!  quumity  in  tW  nitrate  itf 
•ilvcr  (if  comnKtivi.  Tlic  prettcun;  uC  Uiis  6Rtt  nuij'  be  <1«- 
tvctM]  bj  plnciiifc  a  portion  of  tlie  nuspectrd  nitrat«  u|hhi  a 
pi«cc  oi  chnn-onl,  and  heating  it  thvrcoii  b«i<>rt'  tli«  bli)W]>t[>e  ; 
(l«flugratiun  tiiki-n  pbii^e^  and  if  the  Mpot  on  wliicU  tliv  uiirale 
of  vilrer  wan  deAuiiriilcd,  Mag  now  wetted  mid  tented  with 
»  Btrip  of  tumeric  pnpcr,  or  of  ri'ddeiied  litmuH  [Hiper,  turns 
the  firit  brown,  luid  the  nvaiiA  blue,  il  iit  a  sign  tbnt  tiitraf 
of  pulMli  WM  present,  tbe  alknU  of  wliich  li*«  bi^en  liberated 
hy  the  dellB|;rutioD.  'Hm  preMOoe  of  niinte  of  polaah  laaj 
niio  be  n.-coKnin.'d  by  diMolving  a  ^v^D  weight  of  (be  suh- 
pecMd  nitrate  of  Hilver  in  dintiUisd  water,  and  ponrinj*  Into 
llic  aoluiioiii  a  (pianlily  of  hydrocblorie  acid,  juKt  Huftirietil  (o 
procipitatv  tlx!  «ilver  in  tbe  oUtc  of  chloride  of  xilrcr,  whicb 
ia  (cpKnUeii  by  filtering  ;  the  fillt-red  liquor  should  then  tH> 
eraponUed  to  dryncM,  wliirh  will  leave  as  roidnutn  ibe 
whole  of  ibe  nitrate  of  jiotaNh. 

10.  l-'or  ebcmical  piirpoww,  the  prtMnoe  of  nitnie  of 
(loUah  doea  not  generally  interfere  with  llw  naval  re>acitonfl 
of  nitnte  of  nlver,  ami  ]K>tiii>li  may  tbrreforr  b«  rmployod  to 
separate  tbc  coppi:r  iii  the  prepornlion  of  nitrate  of  silrnr 
IVoin  ailTCr  euioi,  which  ia  done  by  carefully  ndiliitg  pouuh 
to  Iho  aolutiott  of  Ibe  coin  in  nitric  acid,  until  tbo  precipitate 
ol  fir»t  ptroduced,  and  which  was  bltic,  bi^ina  to  tarn  brown. 
The  li<i)H)r  flllervd  from  that  pr«cipilatc  contains  nothing  else 
but  nitnUo  of  aHver  and  nitrate  of  potaah  Tbe  prindpal 
olgoclLon  to  nltrnte  of  polaih  in  nitrate  ol' silver,  soldu  tueb, 
ia  tb*  unwarrantable  oo«l,  [loiub  bving  Ln  that  cuae  void  at 
\ha  price  of  silver.  Bui  i>*trt  nitrate  of  salver  in  no  easily 
pnyuwl  by  simple  solulioD  in  nitric  acid,  and  igoitiufi  in  a 
crtidUo.  tlut  it  eboidd  always  be  obtained  pure. 

11.  Tlie  aqueous  mlutionofpure  nitrate  of  nlveT«bould  bo 
oanplelely  precipitated  by  dilute  liydrodiloric  add,  lo  that  tbe 
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liliralc  being  evsporatetl  to  dr^neu,  or  a  drop  of  Ibi.'  filtrate 
bt'ii^  cvkpomted  ooi  n  »li-ip  i>r  plflliniim  foil  •lioald  Ivave  no 
rcMcluc  nlialever  ;  if  it  Uoea,  it  is  ui  itiipuriijr. 
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NITRE  (CUBIC). 

.  Cubic  nitre,  or  Chili  taUpttrt,  is  liie  cotumerciAl  name 
of  iiiti-alc  of  soUa  (S»  O,  NO,>  whleU  ia  fouud  in  a  native 
"iHt*.,  in  cxteiiBivv  deponiu^  under  ■  ibin  Himiuui  of  olaj,  on 
till'  boiiiidarj'  vunsU  bvtw4<vn  Foru  luid  CbiU.  Nilmt«  of 
mxla  being  bj'gro«copic,  cannot  bv  tuied  iu  ibe  miuiufMtura 
of  jiunpiiwdcr,  but  nitrate  of  potash  u  vometlroea  made  fivm 
ii.  ill  ruiiiitricM  where  potiuli  i»  clictp,  hy  treutinf;  the  iiilrate 
ul'  Mida  by  carboiinlc  of  potash  (Nn  C^  No,  +  Kt^  CO,  ^ 
Na  O,  CO,  +  KO,  NOA  thitt  is  to  »y,  tlte  potrnih  of  tlio 
I'ui'boiiate  of  (KJtash  (.■umbiniM  with  the  nitric  add  of  ibe 
tiitnil«  of  tioda,  and  tlii;  soda  of  tht;  nitrate  of  Mida  conibtnea 
Willi  tbe  carbonic  acid  of  tli?  carbonate  of  potash,  which  thus 
1»-<-oiiics  carbonate  of  soda  ;  ibe  carbonate  of  pota*1i  bvcomea 
ilM-rcfore  carbonate  of  *oda,  and  tlie  nilnte  of  soda  bccomnt 
nitram  of  potash.  Or,  instoadofcarbonateof  potash,  chlorido 
of  potaadum  is  rnniiicnily  uaed  for  the  mnie  purpose.  Tbe 
nitmt«of  aodu  otid  ilic  chloridcofsodiuiii  beiiif;  fitat  diawKcd 
ill  builiog  arater,  uud  mixed  tot(i-thnr  in  pi'U])cr  pi-ofxwlioDB, 
ebloride  of  aodiuin,  beinjj  the  Ivw  Holublo  salt,  falb  first,  and 
nltrnln  uf  pota*li  remains  in  Uie  liciuor,  from  which  it  is 
dc'inMiled  in  crj-slids  In  cooling.  TIm  principal  use  of  nitrate 
»!'  mxla,  however,  is  fur  the  tuanufaeture  of  nitric  acid,  by 
dueoaipoalng  it  vrilh  sulpliuric  acid,  and  ma  a  aourc«  of  uilrio 
iicid  iu  tite  mtuiul'aetura  of  sulphuric  add.  Tliia  salt  is  also 
I'liipUiyeil  as  tnannre,  Sec. 

I.  'i'hc  nitrate  of  soda  of  VMumeroe  la  roel  with  in  the 
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form  of  n  multit,  dirty,  Ivraimisb  masa,  coniainlnf,  when  m-l 
Mlultrrnlrr).  gi^nt-riMy  iriore  tlian  OS  per  oenl.  of  llio  salt,  ati'l 
(rw^nentlr  only  a  lucre  fraclion  ofdiloriilcorioiliuiii  nr  ntWr 
imparities 

3.  The  iiiod«  of  ascertaining  th«  <^minercial  valui'  of 
nitrate  of  soila  h  exuctty  the  same  u  for  aitrate  of  jKitn.-h. 
to  irhieh  the  reader  U  refurred. 


NITRE.— Sec  Nilratt  of  l\>tath 


I  NITRE  (CUBIC).— See  Nitmie  ^  Soda. 


NITHIC  ACID. 
AZOTIC  ACID— AQUA rOBTIS. 

1.  Nitric  iicl4  is  a  cumpound  of  nitrogen  and  «xjr|t<'u 
(NO)X  which  hnit  nuv^r  ynl  bwn  obtaiiiudyrw  in  tli«  aiih^*- 
drouN  or  diy  »lotc  The  most  cMiwntralt'd  acid  conlainti 
Mill  M  [WT  ornt,  of  water.  Tho  dcniiitjr  of  nitric  arid 
diiBinifihc«  in  proportion  to  ita  state  of  dilution. 

2.  Tlie  specific  gravity  of  oomracrcial  nitric  ftcid  i*  gvnc- 
rally  1.31,  liiit  it  ia  soiuctinics  net  with  n»  high  m  IJiVA, 
whirli  correnpuitdjt  to  8.^.7  per  cent,  of  rr«l  acid,  in  which 
■lato  it  is  a  colourlnn  liquid,  of  a  atruiig,  duagreeable,  *ul1(i- 
ceting  o^our  ;  ita  ta»l«  ia  excesjiiTei/  aicid  aiti)  conxMin- 1  ii 
eniis  white,  irritating  funwji  in  llie  air,  hut  whm  diliitiil 
it  dooe  not  fume ;  it  rapidly  diftroy*  organic  iiiih«>t*or»,  ihmI 
■tains  lliein  )%llow.  'llio  commercial  concentrated  aciil  liiu 
generally  a  yellowisli  colour.  Whpti  the  aieid  ix  known  l<> 
he  [Mirc,  which  nuy  be  u«ertnino(t  ax  dcacribvd  forilMT  oti, 
ita  alrcngth  may  b<i  delerminod  by  taking  its  spodftc  gravity. 
Tbu  fotlawiDg  (able  by  l>r.  L're,  shows  Um  strength  of  lh« 
mM  CDrreaiwading  with  ita  djensiiy. 
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3.  The  speelflo  prnvily  ot  nllrffl  %cU\  is  nrj  often  mrli*- 
dalty  nu^menlrd  lij"  (liKniilving  nitnUt  ftf  pol/uh  tn  it  i  iliis 
KophtHlicnlion,  however,  i»  verj  ourily  delreliM]  \iy  cviipnrnliiiit 
tho  ncid,  wbun  the  niinit«  ro  Milled  will  bo  loft  behiiMl.  Utit 
the  bMt  way  of  nKcruining  t\\v  iysI  value  of  nilric  iici<l  in 
by  ilL'In'mining  it*  »nturniing  power,  oa  liu  liecn  in<UcatP<1  in 
tbe  article  od  nciilimMrjr. 

A.  Tho  nitric  Bci4  of  cofnmerc«  tA  ordinaritf  conluniaatml 
bjr  ttiiphwie  iwid  hydraehlorie  aeidt,  or  hy  citoriite  or  rAio- 
ritlet, 

6.  The  preMDce  of  aul]>huri<;  atid  b  <lelec(«(l  bj'  dilniiiiF 
a  poriiou  Hf  the  nitric  ncid  with  pure  water,  niid  addinR  a 
■olution  of  nitrate  of  baryta  i  if  ttiid  iin^ducea  ii  whitr  [nr- 
clpitjil«,  iiuolnbla  In  water,  in  acl<l«,  and  likewiae  tn  ammi- 
nia,  it  i^  jtulplMt«  of  baryta,  and  it  imitmtCH,  of  caun^,  tli* 
pcvmiafxot  tulphuric  acid.  If  tfan  pre<.'i|>iiut«  iii  in  pondrrablp 
qnantitica,  it  »houId  bu  fir«t  boili.-<J  with  the  x-id  liijaor  in 
which  it  has  been  prodoMd,  allowed  to  orlUe,  fllten->l, 
washed,  drietl,  ignited,  and  wciglird.  117  grains  of  su1iilial>- 
of  tmryta  reprcttenl  40  of  drj-  milphurle  aciil,  or  each  ([niiit 
of  sulphate  of  baryta  rqmiMiiitH  U.341I6B  sraio  of  dry  laU 
|thuri<!  acid. 

6.  Thi-  preMiice  of  eMforine,  or  of  Moriitn,  or  of  ht/dro- 
ehtorie  acid,  ijt  delMlcd  by  diluiinn;  thu  nilric  ucid  with  purv 
wairr,  and  adding  a  solution  of  nitrate  ofiivor-  If  a  white, 
curdy  preeipi  late,  or  an  opaline  tinge,  or  t  ur  biitnoM  is  pixHlucvd, 
ittaoIuUe  in  nitric  acid,  but  whicli  iniui>:^iate]y  disapfeam 
by  poniing  an  exoeaa  of  animotiia,  and  reappear*  by  nddintt 
an  exoeoB  of  add.  It  in  chloride  of  silver  i  in  uhicli  can*!  ihf: 
ooid  Uqnoi-  shonld  be  modiirately  In-utcil,  in  order  to  promole 
tho  seUUo||  of  till)  precipitate,  which  may  tlien  be  coU«yli'd 
on  a  AJler,  aa  Miinll  an  iraMible,  waiihe<d,  and  curefully  drii-d. 
It  ahoutd  then  bo  iiitro«lacv<t  into  ii  counicrpoiMxl  porwlaiii 
crucibk  ]  tli«  filiw,  being  acnipeil  cleaa,  is  Ition  burnt  upoii 
tli«  KiTer  of  lite  crucible^  and  tbo  ashes  are  add«d  to  tbe  pro- 
cipilalo  in  the  unidblu  ;  flie  mass  is  Ibun  fuited,  and  aHvr 
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uoaliiig.  it  iit  weighed.  14&  gnins  of  chloride  of  silver  n 
prMeiil  36  grains  of  chlorine,  or  37  grains  of  hjrdrochlaric 
Hciil  :  or  each  Krain  of  fused  clil»riil«  of  silver  re))ireacnla 
0.24729  grniii  of  clilorine,  or  0.2^427  gnuii  of  bjdroehlorlo 
acid. 

7.  BeibrK  U»tii)g  the  Acid,  u  just  said,  do  not  omit  1o 
ililutn  it  with  thri-n  or  four  timra  iiit  Ixilk  of  di*tilli'd  wator, 
for  olhcrwi^'  a  prr^cipiUtc  would  be  pnKluced,  but  which 
is  nothing  obe  tlian  nitrate  of  baryta  and  nitraio  of  silver, 
wliich  might  simulate  the  prrcunce  of  sulphuric  acid  and  of 
chlorine.  Such  precipitates,  however,  iomedMlcly  disappear 
bj  an  addition  of  water. 

8.  Wli«n  uilrio  acid  contdns  fixed  AubtUmco^  tbej  art 
eiwily  detected  bj  evapoiatiDK  a  nniatl  i^unntily  of  the  acid 
in  n  wMtch'gLus  or  small  eujuuli;,  in  whicli  ciu«  a  lixt-d  rmi- 
rluum  will  bo  left.  I'urv  nitric  acid  is  cntirrly  vo!alilizabl« 
by  hi-al. 

9.  Impure  nitric  acid  can  always  beeatsily  poriAcd  byadd- 
iiijt  to  It  a  sufficient  qiianiiiy  of  tiitmie  of  siiTer,  in  order  lo 
prooipllftto  tlie  chlorine  and  sulpburti:  acid,  deeanttoK  th«  add 
from  tlie  precipitates  produced,  and  dislilltBg  it  in  a  ftl**** 
retort  and  gUtss-reoelver,  taking  care  :iol  to  uko  eitlwr  lah:  or 
cork.  If  (lone  with  care,  and  at  a  moderate  lioat,  tl»c  acid 
which  passes  over  is  perfectly  whire. 
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I.  There  are  two  kinds  of  oils.— The /arrf  oiU,  which,  m 
their  Dane  impli«,  do  not  Beoaihlj-  evaporate  al  tlie  ordinary 
tcmperaturr.  and  which  do  not  diKtil  at  (be  t«uip«rnil(tr«  of 
boiling  water ;  sudi  oils  have  only  a  faint  odour,  siniilar  to 
tliat  of  the  sohslancea  from  which  tlicy  hare  been  extrartcd, 
and  have  scarcely  any  InsUi,  at  least  when   frexb.     Tlieir 
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RDirity  h  kH  flHU  water,  snil  ran|;e«  between  0.9)3  nnd 
O.vSti.  They  peraMUWnily  stain  papt^r,  niid  n-tider  it  inuia- 
tudd.  t'tJaliU,  w  tarnlmt  oil*,  wUeii  diHtillr-d  willi  wat«-r. 
pDM  ovtT  at  212^,  orwbi-n  dl-ntlled  l>y  ihtrmBulvea,  hi  or 
uDilur  >120'  Fulir.,  tbry  havt-  a  causlit-,  but,  ncrid  tju>liv  mid 
■romalic  odour  ;  ihvir  vpt'cific  graviljr  ran^x  bvlwecn  (>.H-t7 
an<i  LOW). 

2.  Fixed  Oii^ — Acmrdinji;  to  Mr.  tlpidiMirrich.  of  Sti»s« 
burg,  the  purity  of  tliu  flxn)  oils  of  fonimcn:«  may  be  up- 
proximal  iv«ly  delenaineil,  ami  tUo  adinixiuro  of  cheaper  nils 
dMeeted,  in  tbe  following  mann«r  : — 

1".  Rjf  otttreiug  the  prcHliar  odtrur  o^  (he  oU  when  i/tnltg 

Afaifd. 

» 

For  thii  pnrpnM*-,  a  fi'w  i\t<i\v>  of  t\\n  oil  andrr  i*xnmi' 
mtion  should  be  poLin-<l  in  a  »nall  porvclain  or  plnlinuiii 
OBpsule,  and  expowd  lo  the  hrat  of  a  sptrit-Ump.  'IV 
odoor  which  b  evolved,  immediately  «iigge«ts  tluit  of  the 
plant  or  of  the  aniiDal  fVom  wliich  it  ha«  been  obtaincl,  and 
this  ebtnKteriiitie  ia  Talnable,  more  eapedally  if  obaervod  in 
coi^nnclton  with  the  genuine  oil,  and  furniKben  oectiraic  in- 
dications  of  tlic  prc«i'nw  of  linnenl-oil,  wlutle-utl,  Iroin-oil, 
or  rspo-oil,  in  any  mixture.  M.  Pcnot,  however,  ohwrTec. 
Iliat  tlie  odour  of  tbo  oil  is  not  always  a  ufu  crilerinu, 
Hioce  an  oil  of  the  saino  fhiil,  or  nut,  has  not  always  thi- 
•onw  odour.  Tliia  is  especially  (he  case  with  i>liTr-oiI,  tlie 
otloiir  of  which  difikrs  Mcordiiig  to  the  diflcrent  pben* 
where  it  has  bmn  grown.  The  sane  is  ilie  case  wltli  other 
oils,  if  cold  dran-n,  or  if  expretMd  under  the  Influeaon  of 
heal. 

3°.   By  thf  aetioH  of  e^nrrKlraled  nilphufK  arid. 

"By  mixing  a  hobII  riuanilty  of  conooDtrated  sulphuric 
add  with  aonui  oil  (in  proportion  of  alMui  t  or  3  paiia  of 
the  former  to  100  parts  of  oil\  very  intense  aetlon  Iramedl- 
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ntelj  ensaes,  the  icmponitnre  increiuM^  nnd  llic  mixture  ke- 
i-oinm  coloured. 

"  A  plate  of  wliitc  glium  bring  Ui<l  ov«r  a  «\Mvt  of  whil« 
paper,  it'  we  plncc  on  tho  ronncr  from  10  to  15  dropi  of  oil, 
und  then  aM  thereto  on«  mdiiII  drop  of  Btilpburic  aetd 
III'  t>6**  =—  1.633  apeciflc  gravity,  a  colour  will  »oou  be  pr«- 
iliici^d  without  atirriiig,  dilTering  According  to  the  oil  em- 
plojed. 

"  In  the  ease  of  rcpe-oit,  there  will  gradually  fonn,  at  ■ 
ei-rtaiii  diiitnnee  (torn  tlie  drop  of  sulphuric  ucid,  ii  Kreeniah* 
blue  ring  t  whilat  lowardd  tlie  ceutre,  where  the  action  u 
more  riolent,  light  yellow -bmwii  ntrisk.-i  mity  be  nbwrved. 

"  TJlf  fxprrtuftl  oil  of  Mack  mHatarH-»rtd  likewise  ae- 
euiDcs  n  tiiigc  ei  Miii.ib-grNn :  but  tlit^  quiuilily  of  oil  must, 
is  Ibis  case,  be  inureatcd  to  25  or  30  drops. 

"  In  traiH-oil,  obtained  from  the  whale  or  siock-flsb,  a  very 
jieuuliau*  motion  occurs,  coti)m<?ndiig  nt  the  ventre  ond  ex* 
tendiog  to  ilic  outside,  wliiht  a  red  colour  is  obaemd, 
wbich  grows  more  and  mora  vivid,  until  after  ten  or  fifteen 
mlnute^  when  tlie  margin  assumes  a  violet  tinge,  whith,  in 
the  course  of  about  tvro  hours,  becomM  unlfonn  throughout 
the  mixture, 

■'  OUvt-oil  instantly  assumes  a  pale  yeUow  colour,  wliicih 
uftfirwiirtU  become*  yellow  ii>h-gr«en. 

"  In  popptf-oil,  nnil  tliat  oblnitied  from  sweet  almundu, 
the  colour  approochee  to  that  of  the  greenliucb,  and  after* 
wnida  becomes  of  a  deail  yellow  hue. 

"  In  lintftd-oil,  a  drop  of  ncid  produces  a  beautiful  dark 
brtiwniHb-rod  wcb^  wbiub  i*  gradually  couverted  iuio  a 
brownish  block. 

"  TaUiMc-oH  (colled  by  the  trade  olele  acid),  is  rendered 
brawn. 

"  If,  iiutead  of  allowing  the  snlphuric  acid  1«  act  on  the 
oil  (indiKtiirb^  both  fluids  be  stirred  up  nitli  a  glass-twl 
lifter  adding  the  drop  of  sulphuric  avid,  ttie  idicnumcna  mott- 
tionod  appear  in  difTorcnt  order. 
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"  ftape-&it  then  assumos  a  iinironn  brown  colour,  with- 
out a  liiigc  of  red  ;  unl  if,  instead  of  one  ilrop  of  acid.  Ave 
or  six  are  addeil,  uid  mixed  willi  the  oil,  the  vhole  tiuws  bc- 
Gouea  of  a  d<'ad  brown-rvd  colour,  not  verjr  iiilenac,  remainiiift 
given  only  on  the  edges. 

"  Ry  iloiibling  or  tivblin);  the  AXprnited  odl  of  btai^k  inii»- 
lar«I  tvi^d,  th«  quantity  icatL-d  givta  rise  to  a  ajiuilar  aclion, 
with  tho  exception  that  the  cotoar  iit  itoinvwhat  les*  brijfhl. 

" Train-oil  instantly  amtunw,  wbto  slirtvd,  a  lively  bniwii- 
red  colour,  which  Anally  psMcs  lo  dark  brown  and  violr), 
witliout  a  hue  of  gnwn.  If  mixed  with  five  or  lix  (Irujia  u( 
acid,  the  colour  id  much  mora  intense,  SDd  Iho  violet  cokiur 
sooner  Bi>p«ax>«. 

"  Stai-ttit  assumes  a  yeUowiab-gray  colour.  If,  lioirvvvr, 
tiiirly  drops  of  oU  ore  taken  inat«ad  of  ten,  a  colour  sliyhtly 
appixHtcliiitg  to  ereen>blue  aUo  appears,  so  that  one  drop 
Htore  eluuigut  it  into  gniy.  Ui>  the  addition  of  lire  or  *ix 
drops  of  add,  it  receivi-ji  a  lively  onuige-yellotr  tint. 

"  Tbe  oils  Irom  thu  olivr,  pi<)>py,  and  iiweet  almonda,  nil 
uaimo  H  yellow  colour,  moru  or  lciu>  (lin|j;y  or  gray ;  Rn<l  by 
Um  iddition  of  muro  acid,  the  actios  is  rendered  far  more 
Tiolaot. 

"  If  Jincnfd-MY  is  stirred  with  tlie  rod,  as  before  men- 
tioned, a  brownish -black  lunip  fi>m>»,  and  by  adding  live 
or  six  drops  of  add,  tli«  whole  forms  a  reainous,  black,  and 
penistent  raaM.  It  is  true  tlutl  all  other  oila  likewise  l«- 
«MM  plastic  by  the  addition  of  greater  or  smaller  qusntiticn 
of  acid  i  none,  however,  to  a  aimilar  degree,  and  with  a 
MkNir  so  biack,  as  Unseed  nil.  The  oil  olitnined  fnmi  fallow 
UHBU*  a  dark,  dirty  brown  colour,  which  does  not  vary  in 
tint  by  the  ndditico  of  mora  acid. 

"  In  trade,  it  seldom  oocurs  tliat  a  better  oil  Is  mixed  with 
an  inferior  one.  Oil  of  almonds,  oUvei^  and  codfiah-oil,  will, 
Iboroforv,  never  be  ussd  for  adulterating  np<M)il,  but  pro- 
bably train,  or,  perl>a|is,  UoMcd-oil,  and  acimetimed  poppy 
oil.     If  wo  ar<!  l«it,  tlwrefore,  by  tlie  odour,  to  infer  ao  odiil- 


orLB. 

ir-1'Alion — for  instanco,  by  Inin-oil,  wliicli  oocura  thv  tawt 
frequeiill]' — it  U  oolj  neceanrj*  to  place  from  teu  to  fincoi 
•1ri>|M  of  nti>e-oiI,  tlie  [lurity  of  wliich  i»  uu<lutibt«d,  tog«tli«r 
wrilli  (L>  mudi  Irain-oil,  and  uit  «iiiul  quaoiilj'  uf  th«  oil  ir)io*ff 
[iiii-itj-  ix  NU9puct<!i],  niid  to  atld  Ui  eit.')i  of  them  a  smnll  drop 
nr^itlpliiii-ic!  Kid.  From  lh«  colour  pruducird,  mi  inlVr«iifle 
may  be  lirawii  mt  lu  tbf  puritj*  of  llic  oil,  And  by  tli«  differ- 
ence of  tinge*  from  the  vivid  red  of  the  train'oil,  nnd  the 
tiluuh>gm>n  of  rnpi-oil,  the  extent  of  adulleralion  otAj  be 
itAcertnJnexl  In  lliii^  lunnner  I  detected  adulterations  made 
with  lialf  Ihe  iiuftiility  nf'an  inferior  oil  ;  and  tli«  areometer 
Uire  furtlter  lc«limi>njr  to  lite  precision  of  my  obeervatioQa. 

"  In  underinking  uii  cxpeTtmcnt.  tlie  comntencemcut  of  the 
i-e-Rolion  must  be  accurately  observed,  witli  the  several  oiIa 
placed  biMlde  eacli  other ;  fur  the  eoIour»,  after  a  quarter  of 
an  hour  Una  elujued,  are  leaa  distinct,  and  tlie  mixture  slioald, 
t'lir  the  puri>oie  of  altaiiiio)*  to  grvaler  certMnty  <n  iIm  first 
■.'xpenmviit,  be  led  undisturbed ;  III  a  second  experiment  it 
i«  utirred  witli  Uie  glaaa  rod.  It  ii  likcwive  neoedaary  to  avoid 
rmptuyin^  uiori.-  tliaa  one  drop  of  the  acid  to  ten  dropd  of  oil, 
■int^v  utlK^rwise  tlie  le-aellon  wbicli  enHuea  ii>  loo  violent. 

"  li'  till!  ]>r«,fenev  of  lin*e«d>oit  be  «uspceted  in  traia-ctl, 
this  will  Iw  discovered,  if  tlie  maM  is  k-ft  nndistarbed,  by 
a  rttlier  inlense  bmivni»li-rvd  colour  ;  if  disturbed,  by  u 
browuiitli-blaek  colour. 

"  Tbe  adulteration  by  pojipy-oil  ta  seldom  met  with  in 
tjotaturcial  Fap^HMl,  because  it  is  commonly  much  dearer 
tlian  the  latter.  In  tlie  present  year,  liowev<.-r,  tlie  reverse 
WM  the  ease,  and  rape  oil  was  foutid  tu  luve  been  adulte- 
rated with  poppy  oil  In  this  ease  tlie  ecdour  produced  i> 
of  n  very  slight  bltii  eh -green,  Hp]>roaching  aumewlMU  to  yel- 
low, but  not  suflidentlydiittinel  to  admit  of  an  inference  being 
drawn,  as  to  llie  adulleratioDi  witL  jierfcct  eertninly.  In 
MiKb  easea  tiee  spccido  gravity  of  buiti  oiU  miisi  be  reccsved 
as  tho  sole  criterion  for  IdenlifyinK  iliem. 

"  It  tias  been  reportml  that  lallun-oil  lias  Ncvcral  tinte-H 
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b«cn  mixcil  r(  Paris  with  npewcd-oil :  iMllfliB  ftflTliiiwiiliili 
«oti>iir  producMl  by  »ul|>liurlc  acid,  the  tallowy  (mell,  the 
timwn  KiUiar,  the  acid  ro-nctiun,  luid  Innt  allhougli  not  \ntft, 
lU  deiiaily,  which  iit  IrM  lUnn  any  oltii-r  »f  tin-  Axrd  oils, 
are  Hncli  dcciniro  cbimctrri«tic«,  tlut  «rv  must  be  blind  in- 
dwd,  if  wc  do  not  initnnltj-  discover  tlii«  fraud." 

4.  Iii»tend  of  10  or  12  drops  of  oil  M.  P«not  lUrecis  to 
«Hiplo]r  20  drops,  &c. 

*'  M.  P«i)ot,  ill  u  report  on  tlw  prModlnit  rcM*rchc«  of  M. 
IleideDKlcb,  ni«ik  in  tli«  DKme  of  the  vliciniciU  Comitr  tt*  la 
Sooiiti  toilHMtfUUe  de  Mi'ihUiaiurny  mnkm  tlift  following  nd- 
ditionnl  rvmnrks  to  ihr  ihrra  incaiM  suggoslrd  by  M.  lleid- 
cnroich,  for  iliscovmng  the  odultenitlon  of  m!s- 

"  1 .  A«  rvgnnU  ibe  (Uttcction  of  oitulicration  \tj  tito  mloar 
of  on  oil,  it  mii^l  be  nbservcd,  tlial  the  aame  oil — iIiaI  is  to 
to  MJ-,  on  oil  of  tlip  snioe  fnui  or  nut— hu  not  alwnys  ibo 
Mine  odour.  Thb  ia  «spe<.-i«Ily  the  case  with  oUve-oil ;  tl>e 
odour  of  which  diSbre  aocordiog  to  ibe  dlflbmt  places  where 
it  has  boon  grown.  The  same  U  the  case  with  other  oib^  If 
«old  drawn,  or  expressed  under  the  influ<.-ner  of  h«(, 

*•  2.  /Jy  thr  aetion  aftttlpAurie  acid- — M,  P«not  directs  ii«  to 
'OBploy  20  drops  of  oil,  wUioh  he  plucivi  on  cap^ulcji  of  whibr 
I  poreelaiti.  He  likewbe  found  ihut  every  diflereot  kind  of  oil 
indicated  a  diflTerenl  re-actioo,  whieli,  however,  did  not  entirely 
afinn:  wiili  iIm  rtuiilM  obtained  br  M-  lIi^idi^nnHch.  Boudea 
tbiisM.  IVnolrmiJoyH  uiaiuraU-dHotutiunuf  cliramaleof  pot- 
ub  in  Rulpburic  acid,  alwnyii  to  thu  proportion  of  I  ilnvji  to  20 
drOfW  of  oil,  whirh  w<:re  utirrcd  togetber.  The  following  table 
diowa  the  diffi-n-ncp  of  the  rc-4cHons  prodtiocd  bjr  both  re* 
agenta  on  twi-nty  different  kindx  of  oil.  It  is  however,  neco*' 
aary,  in  onli^r  to  innurr  greater  oertAiiily,  lliat  wo  »Iwiuld  tint 
cooipare  tb«  dTnctii  of  ihrm  on  a  pure  oil,  wlwn  any  wt  is  sns- 
|>ecte<l  of  liarin;;  brpn  ndiillrrntcd,  siiM-t;  it  is  difficult  to  re- 
rociubvr  precisely  the  coloiini  pro«luced  by  re>agetilfi,  and  still 
iDon  diOkult  to  eonvey  audi  a  ddlnilion  as  will  bo  undemitood 
by  every  one. 
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ACTION  OP  ONE  DROP  OF  THE  BE-AGEXT  OS  TWENTY 
DROPS  OF  OIL. 
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"  By  p«rii«tiiK  thin  tahht,  kf.  PtaOt  oontinuea,  it  wilt  ho  <J»- 
■erreil  (tmt  (Ikt  miqu*  oil  doM  not,  uniiu'  ull  dii'iuusUiin*, 
yield  pTVciddy  noiilur  rvsulu  with  the  sanu!  iw-i^dL  Thia 
4«{M.ii(Li  on  the  plncB  ol'  llxHr  growtli,  their  ngu^  kdJ  tlui 
maitner  of'  prcwiing.  If,  however,  anyaW  b«  L'SROiinvfl  com- 
pamivc'ly  with  a  pi-rfocl!)-  pure  one,  the  prool'  of  ndiiltemion 
IB»7  be  renderpi),  if  not  certiun,  at  leiut  [trolMlile,  by  noting 
tfa«  diffinwDCO.  'lliaa  I  oblained,  by  adding  I  part  of  eitlter 
whkb-tniit  or  UnsecU-oil,  or  oleic  oil,  (o  lU  pnrta  of  r>pe«eed- 
«il,  tiM  IbUovrlng  reaulta  :~ 
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"  Tlie  Bdultcrntion  being  ucerlaincd  u  ruru  ia  poanblei 
the  oil  id  llien  (e^ted  by  en'IcnTouring  to  diaeover  tlte  adgl- 
tentinft  oil,  either  by  ro-ngents,  or  by  its  odour  wIm-h  g«ntly 
lieiiKxt,  u  berore  doacribed.  This  haviiit;  be«n  roand  out, 
■mall  c|Uiutille9  of  the  6u»pecled  oil  ar«  added  to  u  periootty 
pure  oil  of  tlio  kiud  under  examination.  Bvery  mixture  i» 
iIh-d  toted  by  the  re-agents,  until  precisely  iimilar  rteulta 
KM  obtAiaed  na  tboae  yielded  by  tli«  oil  under  esamlnalion. 
TImh  the  proportions  of  the  two  mixed  otU  will  be  <li«co> 
verrd  by  approxlinatioii. 

3.  "  7Vir  dfiuity  efoiU. — Every  oil  na|>po»ed  to  come  Crom 
tbs  Miive  plant,  or  the  mane  animal,  Iish  itN  jiccuUar  denaity, 
whleh,  at  tbo  MUne  terapcmliire,  n«rer  con  deviate  nuire  than 
•ocne  few  ihoaaandlhs. 
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*'  Tliis  clciiNtjr  i^  in  oils  hitherto  cxsmiiWHl,  bctwf«n  0.900 
[t^low>oil]  mill  0.96  [cutor-oil — Riciniis-nit|  ;  whU't,  nt 
15°  C.  s=  59°  F.  tnkcD  *t  unity.  'I'his  nnan-M^  oii  llu?  etm- 
trignie  alcotiol meter  of  Gay  Laasnc,  to  the  tlvnuitiiv  from  the 
ti6lh  degree  in  tlir  31th.  Kor  greatfT  persjiiciiity  I  li«vo 
added  the  tnWc  orrnngfii  hy  Schiiblrr,  logelher  with  ih" 
degreee  of  G&y  Lusmc's  nlcoholmoter.  Vi'c  dccmi^d  it  bc«i 
10  add  the  latter,  eince  it  ts  \'cry  generall/  used,  and  aavw 
employing  oiIilt  instruincDie.  It  b  only  tieceaaary  to  procure 
u  scnie.  the  dof^reea  of  which  are  at  proper  distanoes. 
Besides  this,  an  oll-halanco  could  e4isily  be  arrangetl.  on  the 
same  ju-ineiplc,  by  ptai-iiig,  at  the  temperature  of  15°  ^  SSf 
F.,  llie  iiiimher  0.970  as  the  estivme  puiul  at  one  end  of  the 
scale,  or  a  little  lii;;her  than  the  density  uf  castor-oil,  ami 
for  tlic  cxm-mc  dcjiMty  of  oleic  acid  .900,  and  dividing  lli« 
intdnrali'  b(!tw<-i'n  these  iiilo  70  degreett.  in  such  a  maoner 
that  cjich  (lc|;rec  ansneis  to  a  tliousaiidth  part  oa  the  table 
of  dcnnti^!*. 


TABLE   OP    THE    SPKCFFlr    ORAVITV  OV 
SOME  Uil,a 
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TABLE  or  THE  SPECIPir  OBAVITV  OF  SOME  0IL5. 
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"  By  <!XKmining  this  tablr.  wc  tind,  u  rcgnHa  the  tlifiVront 
oomincrcial  oils,  cspociallj  these  coinnionljr  umiI  lor  adulte- 
rnlion,  an  obvious  <liftemiQe  of  densUv  :  thus,  for  ii»unce, 
Ihc  ili{r«renl  rap«aeeil-aib  weigh  at  15'  between  G(^  and  6(r 
Kcordiiig  lo  ili«  alcohulinetcr,  whilit  beech- nut -oil  wdglu 
£G*  i  fUli  truin,  56f  \  poppjr-oil,  SS{';  dulter-oll  (camrline), 
&4]*i  a>id  litMveil-oil,  50*.  In  cww*,  ihviefore,  in  wbU-h  rape* 
Btwd-oil  iu'licateil  1«m  ilinn  fiO°,  it  miftbt  bv  infenvNl  with 
uerluiiity  lliHl  it  lukd  bei-ii  niixi-d  with  aiioili«r  oil.  Tbo  mbic 
would  h«  thi'  COM!  with  olive  oil,  if  indioAting  rooro  or  It*** 
llian  t'tt^".  It  is  truo  Hint  tli«  IcnowlodKC  uf  lite  dciMiljr  of 
an  oil  d<ies  not  precisely  indicate  by  wh«t  oil  tlin  adulterkllou 
niay  have  bL-i-n  porformed  ;  but,  io  thid  cnsc\  wo  c«o  n-«ur  to 
lli«  o()-.:ur  which  the  oib  evolve  wli«n  exjxMed  to  bcmt,  and 
lo  Hm  coiapftrMivtt  experimeotd,  previoufly  mentionnl,  wttli 
■(il|ilitiri(T  Bi-id.  Tlw)  oil  which  luw  been  «ni|>loy«I  for  odiil- 
tcntlion  having  be«n  &K>ert«n«4l,  tlic  tdcol»ulnM-ier  ohow* 
with  certainty  to  what  degree  tlie  adulteration  rxfntdiK. 

"litis  bUfir  naaiia  of  examination  boa  iii(l<i;d  alrtaily 
been  employed  by  WNlw  in  ihc  trade  ;  nnd  I  am  ai'toniahi'd 
that  it  la  not  toon  gonerally  airi>ll«il,  since  It  ia  a  sulllciently 
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good  guiilo  aloue,  and,  if  combined  with  the  two  olben^  I 
tUiubt  if  tiny  oue  could  be  dtrooived." 

5.  M.  Peiioi  tbiiikd,  liowever,  tliat  oils  of  tli«  same  nuae, 
but  not  Identical,  never  bare  ibe  hoiuo  denttit}', 

"  Tlie  edilot  of  ilie  Jotirnai  /.  S'rakt.  Chfmie,  nunarlu, 
thai  be  hn*  not  found,  in  tLe  course  of  bin  own  expenenoc^ 
any  diffcrvm-c  in  tbe  Mpwifio  gravity  in  oilM  of  llit-  luinu:  kind 
obtnimrd  from  ditfurvnt  plauot  and  grown  in  diircrcnt  yr^n  \ 
and  that  in  Snxony  an  arcomctur  (or  olcomctrr)  i»  geiKrally 
uaed  fi>r  testing  oil*,  coiiftlructed  by  tin;  inxirumcnt- maker 
FUchci',  of  J.cipEig,  which  indicates  the  fpccillc  gravity  of 
olU  in  such  manner,  that  pan  rnpsced-oil  ia  indicated  by 
87  to  88'i  bemp-oU  by  30'  to  31*.  fcc.  This  oil-balance  it 
very  correct  and  udofuL  Anotlier  aaaistance  iu  sucb  txiunl* 
nation*  in  tho  capitlnri meter,  an  instruuient  l'>r  indicating 
the  quantity  of  eocb  oil  which  faUs  from  a  cn-tain  *i3»A  ])oint 
under  given  circa MiflancM.*' 

6.  When  oii  af  aliuondi  if  mixvd  with  oil  of  poppiM,  the 
taJtie  i«  M>nu-timR«  nilficicnt  to  detect  the  presence  of  the 
latter  oil ;  and  if  8Uch  an  oil  be  ngilaled  in  a  phial,  it  pro- 
ducea  bubbles  of  air,  wliieb  elick  to  the  eidee  of  llie  pMal, 
which  i*  m-ri'T  thn  case  with  pure  oil  of  awect  almoode. 

7.  Oil,  or  bulttr  of'  cocoa,  ia  nlwayn  aoliit  at  the  ordinary 
((.'Ri|irraturc,  of  a  yellowixb* white  colour  i  ita  fracture  ia 
olntn,  and  it  hiu  a  xoiY,  agrennblu  flavour,  and  a  |>ocitliftr 
odour.     It  fiMeA  at  77'  Fobr. 

6.  When  butt«r  of  cooon  haa  brtn  null  prepared,  it  may 
be  kept  for  two  or  three  yeivrs  without  bcconiinf;  nuidd ;  but 
that  whii'b  in  met  in  trade  bL-ing  iif\en  adultcnilcd  with  tallow, 
or  veal  or  mutton-suet,  very  auua  turna  bad  ;  but  thia  ff«ud 
ii  ^nerally  perceptible,  he<cau«p,  in  that  cojin,  i\u:  flavour  of 
the  spurious  article  ii  not  agrMml>lc,  liki^  that  of  tbo  genuine 
oil,  and  it  leaver  afterwards  in  the  mouth  a  iMtc  of  Ml* 
low,  which  c&nnift  te  mistaken  ;    lliG   odonr  of  tallow  ii 
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nidUy  Kcognixed  bj>  beating  it  u  directed  by  U.  Ilciil* 
«Mrdcli. 

9.  But  of  all  llie«eoil«,(Iio<l«'areat(exc«ptoilofiiln)oiiil>)^ 
•nd.  (»on»cquen(ly,  Ibnt  wliich  is  niwt  nubjcct  U>  Mlulleralion, 
i%  o/ircoiY;  ftod  the  viU  with  vrliivh  it  is  moat  g^aerflllj' 
niixttd  am  tlioM  of  tiutit  ntid  of  [tnppiM.  The  bitter,  more 
GNpccialtjr,  ia  cunployifd  for  tbe  inirpcow,  bwauae  it  may  be 
mixed  in  cansiil«nil>lu  jtroportion  with  olive  oi)  without  ma- 
lerially  altering  the  taste  of  the  lalter,  whiUt  itn  prive  in  onlj 
bolftfaat  ofoliv«-oil. 

IQ.  At  with  oil  of  ntmondd,  wh«R  pure  oUvr-oil  i*  •faokcn 
in  a  flask  or  phial,  its  aurfoco  remains  awn,  but  if  mixod 
with  oil  of  poppios  it  boeonea  cororcd  with  nmoU  air 
bubbles. 

11.  Wlieti  pare  oHre  oil  is  immersed  in  povnded  ici^  it 
Ueoonies  completely  solidiflcd.  but  if  it  is  sdiillrratMl  with 
oil  of  poppies,  it  !M>ti(lillM  ooly  in  part  i  aud  if  th«  Utter  oil 
ibrmii  more  tlion  ouo>tliird  of  tlie  bulk,  ili«  oil  does  not  become 
ootid  at  all. 

12.  M.  Poutet  Koommenils  the  following  tnetbod  for  the 
d<^Ii^oa  of  oil  of  poppies  in  olive  oil,  namely  :-—dlieol re  six 
parts  of  merenry  in  Mvon  and  a  lialf  [wrts  of  nitric  acid  of 
-tp.  gr.  1.35,  beat  nerd  not  be  applied;  mix  twu  porU  <>f  Ibia 
•olntiofl  with  06  pArts  of  the  oil  under  examtnatiMi,  and 
sliake  the  mixture  every  half  lioar,  or  oflener.  If  the  oil  is 
pure,  tlie  mixture,  after  seven  hours  in  summer,  or  lliree  or 
four  hours  in  winter,  will  have  congealed  into  a  thick 
maK■<)l^  and  iu  24  houra  it  will  have  so  far  nolidifled  lliat 
some  little  force  must  be  Mtpluyed  to  sbik  a  glsM  rod  through 
It.  The  other  edible  oils  du  not  combine  with  nimte  of 
nitreury,  and  if  the  olive-uil  rontaintt  some  other  oil,  U 
tliickeurt,  but  iwv^  becnncd  solid.  It'  the  <iuanrily  of  foreign 
oil  forms  more  than  one-eighth  of  the  bulk,  it  Be]wrat«  from 
file  iliickened  nmis  into  a  diiiiiKt  layer.  The  oompadnoas 
of  the  mass  tlierefuru  to  proportiunHie  (o  ibe  quonlily  of 
the  foreign  oil.    It  the  olive-oil  oofibsins  its  own  bulk  uf 
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another  oil.  one  h&lf  of  the  mixture  Ik  »oliit,  and  the  otiicr 
liolf  ifl  liquid.  A  (unippraturo  of  iibout  90'  Fnhr.  in  iIm;  best 
for  the  expcrimoiit,  for  the  oil  and  coagulum  nfpnntti?  llieti 
perfectly  IVom  ench  otiicr.  If  the  oil  ha«  been  ndulieriiteil 
with  animal  fnt,  llio  mixture  will  coHgnlnlr  in  fim  boiini  in 
this  cnae  tho  congulution  ci)ri«istt  of  ihc  nniniAl  fat,  wliiUt  the 
olivc-ml  floar*  on  the  Kiirfni.'c,  and  may  be  docanted.  If  tlie 
ooAgulum  or  ^olidifitrd  poriinn  be  then  heated,  it  cxIinleK  the 
odour  of  melted  tallow. 

13.  M.  Boudet  hiu  shown  that,  in  Ale.  I'oiitet'x  method 
abore  related,  it  ia  not  the  nitrate  of  mercury  but  the  hypo- 
nileous  acid  contained  in  the  test-liquor  which  soliditiM  tlte 
olive-oil ;  and  he  found  thai  one  half  grain  of  hyixitiitroua 
acid,  mixed  with  three  time«  its  own  wi^ght  of  nitric  acid, 
wad  capable  of  soUdifying  100  grains  of  olive*oil  in  about  78 
lUiuulvA. 

14.  The  fixed  oils  which  may  be  Rolidificd,  when  treated 
in  the  above  iiiniiDer,  are  tho«c  of  sweet  almonds,  of  filberts, 
and  of  eol/ai  hut  tiir  drying  oils,  except  ca«tor-oil,  are  not 
sotidilied  by  tlmt  Inuilmenl.  Knch  of  these  oils  requires  dif- 
fen-nt  leiijtlhs  of  time  to  bcwmc  H>lid,  as  shown  in  the  fi]]> 
lowing  table,  in  which  100  parts  of  the  oils  mentioaed  were 
trentiHl  by  a  mixture  of  dido  parts  of  nitric,  ami  one  of  hy 
ponitroua  acid ; — 


Olli. 

CdtoiiT*  tUvalupht  ilj  Ibt  fed' 
dajdD  ox  Iho  mlxlttn. 

N'piuhvr  lif 
to  ~lld1(f 

73 

no 

40 

not 

10.Q 

3S.a 

U.0 

«.o 

83.1! 
3-JS.O 

Oit  of  (Hvet  utiniiTiilt 

I>iii,^-nhilo...,. , 

—  Rien.  (oMlor-oii) 

]G.  The  prCBCnoe  of  the  oil  of  popjn««  amy  be  entiily 
recoKiii**U  by  iisrctanliiif?  effect;  I  percent,  of  oil  of  poppiea 
rctarda  the  iolidifyiag  at  l«a«t  40  miiiut«#. 
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16.  OliTc-oil  is  Mtnctimes  adultontcd  with  ioitiy:  ihii 
sophulicntioR  m*^  be  rccognixed  by  treating  the  nil  wiili  hot 
water,  which  diMol^vs  llie  honey ;  nflcr  Blinking  the  mixtDro 
w«ll,  it  should  he  U-tl  at  r«8t ;  the  ml  then  separates  frocn  lli« 
wftl«r  which  hat  dissolved  Uio  honey.  The  oil  may  then  ba 
dMantcd,  snd  by  crn]xirMion  the  honey  ia  lell  behind. 

IT>  'I'bo  pretence  »fjS*h-oU  a  iradily  delected  iti  rogetable 
oils,  by  pAuing  chlorine  through  tbem ;  in  which  caae  tho 
mixiura  turns  blaok. 

IB.  Besides  the  testa  above  described,  an  iBilrunifint  enlleil 
elaioaieter  was  iionlrired  by  H.  Oobby,  by  which  the  purity 
of  olive-oll  Ditty  be  estimated.  The  etttkimeter  ia  oonniruettil 
on  lilt?  principle  of  the  hydrometer,  bal  aa  the  diffcnsiices  of 
density  nre  incumldcmblev  the  bulb  of  the  instrument  is  very 
large,  and  the  tube  or  Men  ia  very  narrow.  The  imtrumeiit 
ut  .'>4''.  5  Fuhr.  marks  0*  in  poppy-seed  oil,  and  fiO°  in  pure 
ulivc-oil.  The  moduH  operandi  ia  as  followH  :— the  ull  to  be 
twted  M  first  bntu^ht  to  a  trmjirTiiture  of  <'>4^5  Fahr.,  which 
ia  mdily  nrrumplished  by  plunging  the  )claM-cyliader  ooa- 
taining  it  into  cold  water,  or  else  the  result  of  iIm!  op<Tration 
may  be  corrected,  if  the  tiwnpiTnturc  be  nlxive  54..1  F«hr.  bj. 
deducting  3  from  the  drg^rvT  indiciilt^l  by  the  clniixnoltrJ 
for  eacfa  decree  of  temperature,  nnd  if  the  temjicraiurQ  ba] 
lower  than  J4.5,  by  adding  2  <br  every  degree  below 
S4'.S  Fahr. 

10.  For  example,  let  a»  mippoM  tliat  the  tem|>eraiut«  ati 
the  liato  of  (lie  eiperimonl  it  W  Fahr.,  and  the  eUfon«t«r  < 
i»di«*tM  61*. 

Then  Off  A  Tcnperaturv  ai  the  tiiM  of  the  oxpertmenl. 
6tJi     Normal  teniperaluro. 


.  ft.A     IhfbrMiae. 

Snaity  indkatod  hy  th«  claiumetM 
The  dillennoe  O.A  X  2  ~ 


Tbe  oil  Iherofbrc  b  pur«. 


610 

no 

lUal  d««irity    3ai> 


tM 


nns. 


20.  Or,  let  ua  suppMc  that  tli«  liMnpcnturr  i>1)s(^«d  Kl 
the  lioM!  of  tlie  tPXpenuiVBi  ia  52,  aixt  that  ilw  itUVomelcr 
iii<Uc«UB  45>0i 

b4.&    Kurmiil  tetiipcntare. 

a£.0    TcmpCTnluTc  nt  tlie  time  u(  (he  cxperiaimi. 

S  A    DitTvnnce- 

DonRty  indicktcil  l>7  tlie  cUiomctcr   .  4A.(i 

Th«  dilTcNfiee  2Jt  x  S  ~       ■  5-0 

lUal  (Icndtj.    fiCi.U 

The  ml  dcDnilj  being  SO,  tht  oil  iA  rall«l  jhiit. 

21.  The  decrees  of  the  eUionncKT  niv  Oi  foHows:  — 


Pure  «Ii*«  oil  ... 

Olive  oil  inisH  with  4  per  cent,  ot 
oU  of  poppiiw 


lOpereenk 
U     d». 

40. 

do. 

do. 


SO 

30 
40 


do. 
do. 
do. 
do. 
do. 


sn    drgron. 


22.  t^BXTiAL  oiijt. — llic  cwwntiHl  aU>  ol'  comDivrDe  are 
ufieii  ■dutteralcd  witli  ,/£rr</  or  fal  oUt,  tprrmaftti,  nmn, 
laHote,  ItttUam  of  fCftaiAa,  atcoittl,  sod  eitrnlial  niU  uf  leas 
valui-  I)i>ii  iIm-  gniuinn  oil. 

TA.  T\w  (Mlhoib  of  deiMliog  lluM  fruuilulcnt  additions 
conni*!  in  pouriiiK  a  drop  of  tlw  c«ic»lial  oil  upon  a  |>lece 
of  paper,  and  orajKirnliiif;  U  \ty  bL^at.  If  tbo  «aaential  oil  i« 
punt,  ii  will  i-oinpli-l(^lv  evajxtnite  and  trnvc  no  slain  on  ihi' 
pHjir.r ;  but  if  ndutlcruti'd  wUli  either  a  lixcd  or  fal  oil,  [allow, 
Nficmiaceti,  rcurin,  or  bolsain,  a  gmwr  Main  will  be  left  mi 
tbe  p*iwr,  wlikb  will  tlwn  appear  tnui»f>areDl  at  thai  part. 


L 
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Si.  Alfohtt  is  dvlccttil  liT  pulling  a  fow  piwVB  of  fu 
e1ilori<l«  oT  uUciiuti  into  n  fluk  with  the  essentia]  oil  utid«r' 
ex&ininiilion,  tuid  slinking  the  whole  well.  If  tlie  «^sc»lial 
oil  be  pure^  the  pieces  of  lu^tsl  cbloridi.-  v(  <.-nkluin  will 
rtmain  unaltered  i  but  if  alwliul  is  preMiit,  they  will  iliunlvQ 
ttnd  form  «  heavy  liquid,  ov«r  which  the  pure  eiiwenoe  will 
float  in  B  dialiiict  stratucn.  Tbc  prapi>r1ion  <ir  iilcohi>t,  tiour- 
cvvr,  auxy  be  luo  small  to  diKMilte  viitin-lj-  tlio  pivrM  of 
clilorid«  of  calduQi,  but  If  olcobol  be  ]>rc!»cii(  llicy  will 
alwaj-3  thaw  ibtt  ihejr  have  htmn  aiPtvd  u^tun,  tlidr  ed^es 
will  be  more  or  leaa  rounded,  whidi  woulil  tivt  be  ihu  cwtc  if^ 
Uw  fMenee  wm  pure^ 

25.  The  presence  nf  al<y>liol  mixed  with  an  emr-ntUl  oU  n 
akra  ntovt  mtdil/  detected,  became  tlw  addition  of  water 
iindiediatdy  produces  a  milkini-**. 

26.  According  lo  M.  Itira],  tho  pn«c««o  of  olcobiJ  in 
CMcatial  oils  may  also  be  delected  i>j  means  of  potaMiura,  aa 
fotlows: — I'our  twelve  drope  of  Ute  oil  in  a  waleh-glaM  per- 
fectly dry,  and  add  k  piece  of  potaasium  about  llie  the  of  a 
pin'*  liend.  If  the  piece  of  [tutaiuriuin  renialn*  In  tlu.-  middle 
of  the  oil  for  twelve  or  fiflcen  miiiulCH,  U  i»  a  sipn  tliat  the 
oil  doc«  not  cuntain  alcohol ;  Imt  if,  oo  tlie  cuntimrr,  the 
potoBMum  diuppean  Id  tlte  coutm  of  five  iaianl«%  it  ih  a 
sign  diat  tlie  oil  ountain*  more  than  four  per  ceiiL  of  alcohol, 
and  if  it  diupiM^n  in  lewi  than  oac  miiiuie,  the  oil  eoattlna 
25  pfT  cviil.  of  alooliol.  or  tMorc 

27.  The  addition  of  alcohol  to  caMmtial  oik  I*  a  inort  UHual  i 
odulli-ratJoR. 

2**.  A»  to  lli«  addition  of  chMper  ewential  oib  to  tlit 
lt«nuinc  article,  lite  (Vaud  is  ImM  delcclcd  on  followti:— 

'J9.  Voiiv  a  r«w  dropi  of  the  mienliHl  oil  undn-  i>xnti)ina- 
liMi,  upon  a  piece  of  Molting  paper,  aiid  allow  it  to  f'Tapunito 
sjwiitannjuily,  Tlio  diflVrfrnce  of  lite  iim«ll  tuwiinl*  the  ^nd 
will  oAcn  enable  the  opentlor  to  <li'ti*t  the  wphi»ti<«tion. 
£«M-iw-e  t^' imrjtrnliHf  is  generally  ctaployi-d  for  tbp  ptirpOM. 
In  thai  COM  it  may  be  »e]<«rateil  by  adding  aloohol  of  •pvcift 
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gnivily  0.84,  {Si.S  per  cent,  over  prooT)  to  tli«  CMcatUl  oil. 
'Hm  lurpeuti&e  will  be  U-A  in  no  iiisvluble  BUt«. 

30.  Tbe  apecIQc  gmriiy  afiords  aLto  aaotbcr  ncana  oCj 
aaoenainlDg  tbe  piiriir  of  esMiiltat  lAla,  we  ibereibra  gi% 
berc  the  upecific  gravity  of  the  principal  cnsenita]  oils. 


EiMiiual  <-iI  of  Amber 

oam 

do. 

Aocth 

0081 

d*. 

Aniaocd 

0.98A7 

io. 

BerKamol        .        . 

0.868 

ia. 

C^ji-put      ■       . 

nam 

do. 

Camwa; 

0.H0 

do. 

Cunii 

.    0.633              ' 

do. 

CinnBaioa 

0075  10  IXHS 

do. 

Cloves 

l/UUI 

do. 

Cumin 

O.B79 

do. 

Feuuol 

0.»£a  to  0.997 

dsu 

Putcl  or  of  grftin     . 

0.83a 

do- 

Junipor     .        . 

a.»n 

do. 

lATCfiiier 

0«9« 

d». 

Do.       r«cliG«d 

0*77 

do. 

LoDioa    . 

tt*47 

do. 

Mint 

0.908 

do. 

Kulmeg 

O.MB 

do. 

OttoofmuaJ  , 

0.B32 

do. 

RoiK-niBrj 

OAll 

do^ 

ixissnrmE 

1.0M 

do. 

Turptrntine             . 

O-Wrt 

do. 

Worinwoood 

0.007 

31.  Wh«ii  tlic  Bpwi6«  graviiy  oT  uii  easeBtiol  oil  is  suCD- 
VBttilly  <iiffei«nt  frain  Ihal  with  wliiob  it  U  mixed,  tbcy  fuifj 
be  aeparaied  Cram  <9ii-li  othci-  Uj  ugiuting  tUem  for  b  Imii 
liue  with  water,  aii<l  Icwviu;;  ibe  wbole  at  reel.     Tlie  twa] 
vAh  will  then  lepuute   in  tbe  order  of  (belr  respective 
deOrity. 

as.  Tbe  oil  of  rpic  laveniirr  met  with  In  cotiimeroe 
tteMoin  pure,  oud  is  geDcrally  a  mixture  of  tbree  porta 
ewcnue  of  turpentine  with  one  of  genuine  oil  of  lnrvn<)i'r.~^ 
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litis  fVnuJ  m»y  batl  be  dutocted  bj  pouring  a  fuw  dro|w  of 
Ibe  tiit^pccleil  oil  on  «  piece  of  pajifr  mud  ovapnrnting  it;  or 
dtte  hj  jKiuriDg  a  drop  of  it  on  ihe  b«ck  of  tlie  luuid  nml 
nibbing  it  witli  the  liiig«r,  when  cvqwratvd  the  pvrsislinj; 
Nacll  of  turpentine  will  b«  r«cogiii«ed. 

33.  llifl  oil  of  nrrii/i  is  gcn«ralljr  wlultvralcd  vrilb  mtooltol, 
or  vith  oil  of  pttU  grain. 

84.  Tlie  piwaence  of  alcobol  may  be  detected  lu  Uie 
HiKDD^r  itltovc  reUt«d,  but  tbM  of  oil  uf  prtit  itrain  iit  more 
dilliculily  rrciiKuic-d,  and  tlte  »ti!i|H.>cled  nrlirle  IibiI  tK'tUT  b« 
compcircTtt,  by  vvaporultoii  of  n  drop  on  the  bacl:  of  tli«  luuid, 
with  ibc  genuine  oil. 

35.  (Mlo  of  nuts  is  often  ndultcrmtcd  with  oil  of  Rlio<l«». 
which  oil  baa  wi  odour  of  roMt,  bnl  otio  of  rosea  which  \um 
bi-cn  mixed  with  that  oil  loace  its  but^rous  consistence. 

36.  The  CJi^micat  Timtt  for  August  25,  \M9,  published 
the  fullnwinit  reinurkii  hy  Mr.  (iuiliourt,  on  tbe  "Means  af 
delvniiitiiiif  llie  puritjr  of  Uie  olio  of  rosw-" 


**  Tlie  liigh  price  of  Ibis  artiete  renderi  it  n  matter  of  gtviA 
importance  to  be  enabled  lo  decide  upon  its  puriij-.  Tha 
foUowing  means,  if  used  in  combtnalioa,  will  leave  no  doubt 
upon  thi«  podnl. 

"  The  phjvi<ail  char*ctcrs  can  be  but  little  dqx>ndcd  ti|>an ; 
tba^  tbe  ydloiv  eolour  with  a  tin|^i-  of  green,  and  'm  point  of 
eongelatlon  may  be  readily  ioiilated.  lu  odour  alio  is  so 
powcTful  that  a  certain  quaotily  of  any  oiber  oil  of  a  sone- 
wluu  similar  odotir  miftbt  be  added  wiiluml  neoAlbly  diminish- 
ing  that  of  the  o<to>.  Tlie  manner  in  wbieh  it  cr^-siallbes  Is 
of  a  L'i.Tlain  amount  of  impnrtam-r'.  Wl»ea,  sAer  having  been 
liquified  by  a  gentle  heat,  it'  i«  allowed  to  cool  slowly  and 
at  r«at.  It  remains  an  it  were  tr«n>p«r«oi,  in  conMnguenoe  of 
the  lldniwsa  and  ilie  jierfei-t  (rao.xpan.iiM  of  iia  long  and 
|)oinlnl  cryatnh),  which  rosenible  tlie  blades  of  d«^gcr«  t 
and,  oil  varying  Iheir  position  as  regards  tbe  light,  tliMe 
lamiiup  reflect  all  the  prisouitic  eotonrs.     When  the  otto  of 
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iroMS  hM  beeD  adulterated  with  any  uDcrystalliKakle  oil, 
wUicb  requinu  that  lu  prppcrty  of  c<Mig««]ing  aIiouM  be 
im|)nrti.-d  by  the  addition  of  Hpemuiceli,  U  {iresenta,  wben 
i>olidili(vl,  a  iiiiinlii^r  of  line;  nordlcs  which,  huw«ver,  en  not 
trnn^iparviil,  t>ui  n-mW  thu  niiUMi  imilunnly  SMm-i>pa(|uc. 
But  for  tlitK  tosi  to  be  (if  nnj  voliiv,  the  otto  muitt  be  ullovcd 
to  crygtalliic  *Iowly  niid  at  rc*t  i  olbcrwiw!  it  U^vomcx  nebu- 
louH  and  optiquo,  lilic  that  which  hns  bi^cn  aditllrrntod. 

"  The  oil  most  fivqiiently  used  for  its  Bdiiltcrnlion  i»  tliat 
of  several  species  of  pcUrgonium.  The  oils  derived  frotn  tlie 
diffcreut  species  cannot  he  all  idenlicol,  sinoo  M.  Iteclm  has 
'Icacribed  ono  which  is  solid,  whilst  that  whicli  V  met  with 
in  commerce  is  always  liquid.  Tho  ^  which  I  employed  for 
oompartson  is  called  ml  of  geranium,  and  came  from  I4ioo.  I 
also  oxamuiod  some  oil  of  rosewood,  which  was  distilled  at 
Parie  eone  years  of^o^  and  some  of  that  found  in  mmmcrce, 
Tbne  reH^(ents  will  serv«  to  distinguish  the  pure  otio^ 
iodine,  nitrous  acid  fapour,  and  sulphuric  acid. 

"  TVs*  leilA  wdinf.— A  small  quantity  of  iodine  in  phiccd 
in  a  {aoall  ^In^  vom'.'I  with  n  widi?  moulli ;  around  it,  watch- 
Klaitses  are  arranged,  each  containing  one  or  two  drop>  of  llio 
oils  luidcr  examination,  and  tlie  whole  iaeorcrod  with  a  glasC' 
bell.  At  thi-  end  of  ft  few  hours  the  rnpour  of  the  iodine  •■ 
found  to  have  condensed  upon  every  port  of  the  interior  of 
the  glass-bell,  and  upon  the  glasses  containing  the  oils  ;  bat 
the  margin  of  the  watch-glag8e»  containing  the  subatituted 
oils  is  mucli  more  coloured  than  that  of  the  glau  eootainllg 
the  otlo;  and,  when  the  furniur  <nls  heoone  brown,  the 
latter  retains  its  natural  colour.  AAer  eome  boura  the  Teaael 
oontaiiiiog  the  ioduie  may  bo  remored  ;  and  thr^i,  tbc  dfect 
stUl  continuing,  the  otto  remiiins  whi(i>,  whilst  the  other  olU 
beooou  perfectly  black-  On  exjiusing  the  wutcli-glnuea  to 
the  air,  the  iodine  which  buA  coiulea^cd  upon  tlie  margin  of 
those  containing  the  otto  t*  volatilised,  and  the  glaa»  bvcomeo 
almo«t  oolourlew,  whilat  the  otherii  retain  their  black  colour. 
I  urn  Natinlled  that  this  test  will  aorve,  not  00)7  to  deterntae 
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llw  nature  of  ibe  olio  uT  room,  but  also  whether  uty  oil  ol' 
gentDiuDi  iM-  ruseirood  i»  |>r«*eiii  in  it  or  not. 

"  yUrota  tKid  letl. — For  this  I  u»e  a  BmuU  glaiu-n-KM-l, 
placed  U[>oii  a  plate.  10  or  15  graminc!!  uf  cunci:iitnilrd 
nitrie  udd  an;  placed  in  il,  aod  aome  copper- turningn  tMtilt-d, 
Around  lhij>,  watdHgUMM  are  placetl,  (^mlaining  one,  or  at 
llic  mint  twx>  drops  of  the  oUl,  aud  the  whiili:  ii>  coTirrod  willi 
a  flat  cluM-bvU.  In  «  few  minute*  the  oil  of  rosewood 
acquirvH  a  darlcyollow  colour;  ttie  otto  baa  nearly  the  Moir 
colour  1  wliiUt  the  oil  of  fcemniuiu  h«oom«(  of  an  applc-grecii 
coloiur,  and  retains  it  for  Mtnc  time. 

"  'I'hij  lest  will  genre  to  distinguiiih  the  two  oils  when  in 
a  utale  of  purilj',  and  may  even  servo  to  reoogntxe  oil  uT 
gtrrainin  ccntaioiiig  the  olio,  beeauso  of  the  yellow  eolour 
which  it  imparta  to  the  Utter ;  but  it  is  evideul  thai  it  can- 
not serre  to  determine  tlie  pmtence  or  tlie  oti  of  geranium  in 
■ho  otto  of  rowa. 

•■  SitlpAuric  aeid  tat. — One  or  two  drop*  of  the  oil  to  br 
tested  are  put  into  a  wateh-gfawi ;  ihe  Mmc  nttmbcr  of  drops 
of  very  eutwcntraied  »iilphuric  acid  arc  added,  and  the  two 
fluid*  mixrd  with  a  glass-rod.  All  the  gib  ar«  rendercil 
more  or  Ima  brown  by  tWt  proceoding  ;  but— 

"  The  otto  of  roecs  relaius  the  purity  of  ita  odour. 

"  The  oil  of  gerauium  aequtrw  a  itiroog  and  dlngreeable 
odour,  wltieh  is  perfectly  eharncterislie. 

"The  odour  of  the  oil  of  roMwood  i»  iocreoied,  and 
beeomo*  aomewbal  unctiwoa.  It  is  not,  however,  chanw< 
tariftic. 

"I'hc  commercial  oil  of  roaewood  aoquirea  an  odour 
dlMinetly  Khe  that  of  eub^M. 

"  Of  tbcM  three  metbodi^  that  with  ralpliurie  add  la  by 
far  the  IimI  for  diadngniaUng  the  otto  of  rosea  fVom  the  oil 
of  geraninm,  and  for  the  recognition  of  the  second  In  the 
former,  llw  iodine  test  is  also  very  certain,  but  it  rwiuin-f 
couaiderably  more  time.  The  uitrous  aoid  ttot  will  !<erTe  to 
recogniec  the  two  uib  when  not  mixed,  or  even  to  detect  the 
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otlo  of  nses  In  llie  dl  or  geranium ;  but  not  tlie  Inlter  when 
inixod  wi(h  the  former." — Jonr».  de  I'karm. 


OIL  OF  VITRIOL.— See  Sulphuric  Jdd 


OPIUM. 


1.  Profeuor    Soubeirau,    id 


lib    "Couno    of  Practical 


"Opium  is  the  juice  of  the  head  of  Iho  poppy  (PapArer 
■omnlEeruiu). 

"There  r.xintit  no  iluiiht  rugardici^  the  source  ffoca  wluvli 
opium  t«  dorivcil,  but  conridcrnblv  (Li<Fui'«ice  of  Ofuiiiwi 
prrvoiU  respecting  ilin  mode  of  it*  extmclion  from  the  poppy  ; 
•nmc  wriiun  mniiitiiiii  thBt  the  opium  it  oxtricted  entirelj 
hjr  RicnnH  of  incJRionx  mnde  into  ibe  ripe  poppy>hcnd8 ;  other* 
■Mert  that  to  tlic  jllic<^  tliiis  obtained  by  cjcudatioo  is  wldod 
tlittt  obuinud  stibsuqucutljr  by  ftulyecting  the  heads  to  the 
action  of  Ibe  preee,  and  eveu  tlie  extract  fumiahed  by  tlie 
deoocttOD  of  the  beada  in  water.  No  doubt  different  pro- 
OMsea  of  extraction  are  odopu-d  ivApectivcly  in  every  locaUiy, 
and  tliii  cireumntuDtM.-,  juioed  to  the  eflei-t  ruHultiuy  from 
diffemnce  of  dimate  and  aoil,  fully  esptaina  the  di.-wiinibu-ily 
wliicli  we  obiiervu  between  the  rarioua  aorta  of  opium  of 
commerce.  So  ooosiderable  an>  thi^e  diOerenoea,  that  wine 
sorU  of  o|»um  are  inferior  to  vih«rs  in  medicinal  )>roper(ic«  ,| 
in  the  ntio  of  one  to  three. 

"  In  the  European  market  wo  distii^uisli  three  aorta  oC 
ppium,  viz. : — 

Smjmi  oplmn, 

Ojpiain  of  O^nslnntinople, 

Opjma  of  Rgypt  or  Alexandria 
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"  ThiA  Mtrt  Mimea  into  llie  market  in  toCt  lumpi^  of  givaiirr 
or  Ifn*  bulk  ;  tho  «UTfK«  of  ihue  lumps  u  covered  witli 
iiamrrauA  ruinex  aeeds.  Thtrj  urt  light-coloiircij  insKle,  tint 
upon  exposing  the  broVrn  or  nil  nurfnw*  lo  llic  sir  ibey 
■cijaira  a  dark  colour.  Tlic  ^nicll  of  Smyrna  opium  is  »tn>n)t, 
■nd  indicaUre  of  the  venomous  pro]>erlieA  of  tlie  aubfitAnoo- 
Tbe  ituttt  h  bitter  and  ntrid.  Thia  ia  ibe  best  »urt  of  opium  ; 
it  ooRtaiiu  6.9  per  cent,  of  iiior{ibiA. 

oncM  or  oOK^TAKTntorLX. 

"Thiii  sort  li  brought  iuto  the  market  in  n?gular  llai  loaves 
«>r  cakes,  corcred  with  a  poppj  Icuf.  It  if  drier  tliaii  (lie 
Smvma  opium,  and  rrec|ui>iitly  i-ven  britlte.  It  geU  soA  in 
the  honit,  and  fumJBhn  a  light -coloured  po^li',  whieb  tuniK 
browii  in  tbe  air.  It  smells  Uke  tito  Stn]rrna  variety,  biit  tlf 
odour  U  Homirwhat  leu  marked  than  that  of  tlw  Uilei-  It 
«Milflins  d  to  <t  per  cent  of  morpliia. 


OFIDM  OF   KHTTT  OB  ALrJU}tl>IIU. 

"  Till*  U  the  worst  speciM  of  opium.  It  lYimes  Into  llie 
market  in  small,  verj  drj,  and  rwy  0ut  I«ivw,  exceetlinjiljr 
elean  at  the  surface,  nnd  retaining  hantly  a  trace  of  lli«  Ipmto* 
in  which  thejr  were  originally  enveloped.  Iti  eolour  is  dark- 
brown  i  lU  (hwliire  U  elean  and  sliining.  It  lias  a  rrry 
UvHn  sindl,  and  contain«  otily  3  to  4  per  cent,  of  morphia. 

"To  ifacM  three  principal  specie*  we  might  add  tbe  India 
opium,  wliicb,  aeourding  to  Dr.  Thomaoii,  ooBialns  Ihi-ev 
tlmw  leas  morphia  than  tlie  Smyrna  rnriety. 

"Opium  lias  been  unalyu'd  by  a  gn-at  moiiy  clirinints,  but 
mors  particularly  by  Sfguin,  Dvroeuc,  .Serlucmrr,  Iiobw|ur<. 
l^dlelier,  ami  Couurbe. 


"KoonttllW:— 


Morphine. 

Codeioe. 

HantAian. 

Meconic  Mcid. 

A  brovFit  extractive  ncid. 

fsttf  on. 


ThtbafiH,  or  jMnunorpIuiM. 

BMW  Tin. 
Oiun. 

Ouiutcbouo. 
Lignia. 


A  ToIstll«  poiMnooa  prindple. 

and,  no  doubt,  oIm)  rt^i-lublc  nllnimnn. 

"Till!  raoi^hine,  cotlcinr,  nnil  n  jxirtimi  of  tlio  timx 
i-xist  in  the  ojNUiD  » ttiinv  cKHipoiin^U  wtlolilc  in  wht«r.    It  i* 
generally  itMumed  tlmt  they  vc  combint^d  witli  Ibn  neoonic  | 
acid,  and  in  part  with  sulpliuric  ncid  i  perliape  they  form  ' 
olao  other  eowbinatioiiA. 

"  Three  of  ibe  cotiatituent  priiK-ipK"*  of  opinm  arc  alludin«, 
namely  :   moq>luue,  cudeine,  and  iiarrciiine ;   four  arc  add 
namely  :  necoufc  aaid,  the  hrowo  cxlracliro  acid,  iIm  nan, ' 
and  i)ie  fatty  oil.     The  remaining  Ingredients  are  neotral. 

"  T!ie  larger  |>ortiou  of  tlie  nareofine  doe  not  exist  in  the 
Mliim  Ntati-  in  tlic  opium,  since  it  may  be  removed  by  siuply 
treating  the  opiani  with  ethr4-. 

"it.  Pelletier  has  extmoted  from  some  iorts  of  opium 
■liolhcr  aubalance,  to  whivh  he  luu  ijivcn  tlie  name  o(  ptetiAH 
morphint. 

"  Nolwitlialanding  the  numerous  invcetigntions  and  tli«  < 
oareAil  study  of  which  opium  has  been  the  subject,  (here 
preralls  siUl  coiuidcrable  doubt  and  uncertainty  regarding 
Ibe  exact  eompoellion  of  tbi^t  ve^iuble  product.  Hiat 
morphine  i*  the  principal  agent  in  tli*-  ]>r(M)nHian  of  ihu 
medicinal  eflrvtn  of  opium  ndmitf  of  nfi  doubt ;  but  vre  arr 
not  quite  powttTc  yet  whether  or  not  the  narcoiine  and  cmleinn 
ronlribute  to  the  medicinal  action  of  the  subMnnce.  We 
know  from  the  malts  of  certain  experiments  tlwi  meooninc, 
aaroelne,  and  thebaine  are  In   the   isolated   Mate  wlllKMit 
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twt  w«  cannot  Mjr  whether  ihcuo  principlcH 
■M^tnoteMMto  a  certain  adiva  iivtwUhsiiuidtiig,  whi.-u  in 
combioalion  with  the  oUi«r  tnatters  with  whieU  Ifaejr  ftn 
aAtarlaMd  in  t)i>e  ujMiint.  Moreover,  il  la  Mill  *  nUtiT  of 
iluulit  wlirther  nil  tli«  iiubtitai)i.-««  which  th«  chonHt  h» 
oxtmctod  from  opium  nntuolljr  exiiit  in  ihnt  vt^lable  product, 
or  wlicthnr  lumu:  of  thirm  rany  nut  hiive  bim  formed  iiiKler 
the  inltupno;  «f  the  •gent*  nitcd  to  uffiect  thdr  eximction. 

*•  HowevCT,  ihtn-  iir«  wmdo  weU-Mccrtsincd  facia  which, 
although  not  of  a  nulurc  to  fi\n  a.i  a  positivu  insight  into 
Uic  various  nodiflcalion*  whkh  apiam  may  nulfer  iwpeclivdf 
by  the  different  methods  bmI  prooMKa  («  which  it  ia  ou^  j 
jecMd  in  ihie  phaimacMtica]  laboralgr}-,  will  yet  throw  tom» 
light  upon  theac  modifications  and  may.  accordiitgly,  ba 
turned  to  account  in  the  respictiTc  ap|>r«dalion  of  tha . 
»ev«ral  phariDaiceutical  pn^puntlioiis  of  tliai  MibManee. 

"  Aa  wo  hare  already  aeca,  tlie  various  mrtM  of  optun  < 
ooaiiiiorcr,  nanifly,  the  opium  of  Smyrna,  that  of  Conatant 
i)(ipU.\  and  tltat  of  Kgypt,  cooitiiiii,  reipcclivcly,  very  didff 
proportioiM  of  inorphioo.     The  Smyrna  opium,  which  is  Iha 
boat  of  all,  containing,  aa  it  doas  frain  1<>  to  '24  gramiuua  af 
morphine  per  kilogramine,  abould,  tlierclorv,  uluiie  b«  u.urd  bjr^ 
the  apothecary. 

"  Cold  water  extracb  frufu  o^nnm  the  u'lwle  of  iu  aoluble 
principlea,  namely,  tine  natural  ulta  of  moq>litne  and  codeine, 
Ow  brown  exinicliv«  acid,  and  tlie  gum;  n  portiun  of  thCl 
nnrcotinn,  luruemu,  nicconioc,  tliebaim^  latly  oil,  ami  r<wiB,f 
an  aqunUy  disMlvod  under  tho  induvnce  of  ibe  mtublv  priu- 
ciplaa. 

"  Boiling  water  diaaolvea  a  ixr^at  profiortion  of  the  r«siii*j 
0U8  mailer  tliao  cold  water.     Infusion  of  opium  ia  aomettnM 
umnI  exteritally  to  combat  pMH." 


i.  Opium  ia  man  Milublu  In  brandy  than  in  water,  and  tal 
alooluil  aloDc  It  il  nlau  partially  koluble  in  ether,  kmun- 
jutc«^  aoil  vinegar.     TriturHtcd  in  boiling  wnler,  ^th  of  i)a 
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vr«igli(  aro  ilixtolved,  )  or  j^tbs  remsEu  sufipcndcid  In  the 
Uquor,  011(1  Ath  remninii  undiKwlTed.  lu  specific  graril^ 
U  1.33& 

St  WliclhcT  it  be  owing  to  n  dilTi-Tcncc  in  ibu  niotle* ' 
pivparing  opium,  or  to  (lie  8ubstan<H-i'  whicJi  nrm  ]ttrrp<M«Ijr 
mixed  witli  it,  the  coiii|ioitit!on  of  tti«t  »ut»tiutci:  i«  cxccv^^ 
ingjty  variable.  ^H 

4.  Opium  is  often  met  irtth  in  commerce  rrom  wliich  the 
HWrphiDe  haa  been  axtracted  i  on  the  othtrr  hiuid,  tl>i«  vnluab^^ 
drug  is  often  found  adulterated  with  itarvJi,  mtltr,  Spaiti^^ 
liquoritx,  lactHcariiim,  rxtrad  nf  poppt/  letufet,  tjf  fftautiitm 
liiteHM,  and  otktr  vri/etablr  ejtrafU.  mMcihge  of  ffum  traga- 
eaiUh,  or  otAer  gtiHU,  clay,  taud,  graeet;  of\«n  ibe  opium  la 
mixed  in  Adiu  unit  E^pl,  when  fresh  and  soft,  with  Aneljr- 
bruiMd  grnpea  from  which  the  «toni»  hare  been  removed  ; 
Komctimof  mIm),  a  inistun:-,  fabricated  hy  brtiisinf;  the  exterior 
■kini  of  the  capNulc*  and  Htiilk*  of  Ibe  popp}',  togctlwr  with 
the  while  of  t^*,  in  a  Monc  mortar,  ii<  added  in  ci-rUin  pro- 
portions to  the  opium.  In  fact  thid  mo«l  valnnlJc  drug, 
certainl/  one  of  the  moat  important  and  most  frciucntlf  used 
In  medicine,  i»  also  one  of  the  nnoct  extensiretj-  adulieratL-d. 


HCTHOEW   OF   TEBTIXU    OPIUM. 
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&.  Ettinuttioi*  t^lht  tiHtttr. — Tlie  qiuntitj'  of  water  ei 
tabled  in  opium  may  be  approximative!/  estimated  by  ex|>ort 
persona  Iram  tlie  consistence  of  llie  drug,  but  more  accurately 
by  weighing  a  giren  quantity  of  the  opium  under  exami- 
nation, and  drying  it  at  a  steam  h<.>at  until  it  uo  longer  MiflTers 
any  diminution  in  weight  i  the  loes  indicalea  tbe  propoflj< 
of  water. 

&  EttimatioH  t^' tAt  morphine, —Tba  aepanition  of 
morpliiiie  contained  iu  opium  way  be  effected  in  vi 
ways. 

?.  Robiqueti  ptoceu, — Klake  an  ftqueoiu  extract  of 
opium  to  be  exandned,  in  the  following  manner : — cut 
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opium  in  sIimb,  ttnd  lot  tiKtn  maocrnlf  for  IS  houm  m  six 
times  ibdr  wel|;b(  of  water,  ao  ttiat  they  majr  bcc^nii^  «on ; 
(Hlimle  the  wbuK-  wvtl,  antl  let  it  stanil  •■  r«at  Tor  12  hourM 
more  i  liltcr  Ibroujtb  Uneii,  tqawtn  tb«  reniiltte  on  the  lll- 
ter,  rvmove  it  rnmi  tbe  filler,  unil  iiiibjtct  it  to  the  sniue 
treatment  kgtiin  nith  a  fresh  quaniily  of  water.  Tbc  li(|u<ir 
■tnineiJ  in  ibe  Itnl  aiitt  seeond  openttJoti  sbouUl  tlwn  lie 
mlxL'il  togirtbcr,  anil  cvagtorated  to  tbe  coii»iste4ic«  of  an  ex- 
tract. Itedismlvc  tliis  exiraet  in  water,  aixl  concentrate  l)w 
•olalion.  To  thi»  oonccnlrated  itotution  add  a  fiuall  i]uaii(!ty 
of  magne«i«  (10  grains  of  mn|nH'«ia  per  lb,  of  opium  an- 
snfficicnt),  and  boil  tba  wlioto  for  about  one  quarter  of  an 
hotir.  lliia  produces  a  nillicr  coOMdenUc  d«poitil  of  a 
gn^iah  colour,  wbich  ooasiAls  of  tno  nugnctia,  of  baue  nir- 
eonate  of  magnwia.  ofmorphinev  of  nanotine,  and  of  eolourinjt 
matler.  Filler  and  wa^h  tlie  precipitate  wttlt  cubl  water, 
ami  macerate  it  in  weak  alcobol,  bat  leilhont  bvHinff,  for 
morphine  is  soluble  in  hot  alcohol.  This  rcuovcB  a  great 
proportion  of  the  colouring  matter,  and  the  narcotic  acid,  with 
a  rerjr  small  ([aautlty  of  murplibe.  Tlit;  liquor  in  lilii-red 
af;idn,  and  ibc  deposit  i^  wilhIhiI  with  a  little  cold  akwluit, 
Aqupeiiei],  dried,  and  Anally  boiled  «evernl  limo  with  (W*b 
po«tioM  of  pure  or  anhydrous  aleolwl,  uatil  thi*  mt^tutruum 
no  longer  dissolves  anything ;  tJi«  liquor*  are  cTapurali-d, 
and  in  oooltog  tbc  morphine  b  deposited  in  almovt  colouH<-i>* 
erystnl*.  By  re-crystal liiing  it,  it  may  be  obtained  <iuite 
while.  The  morpbiDO  obtained  by  tliia  proceaa,  bowcrur,  in 
very  lar  from  being  pure  i  it  rvtatni  a  ccnaiderable  [>ro{M>r1ion 
of  narcotuie. 

8.  ThiSoumfry*  /rroifo.— Prepare  au  extract  of  upiuni, 
a*  aUiTO  dvwribcd,  aiul  di»»olvo  it  in  water;  add  u  lariK 
cxcem  of  ammonia  to  tbc  boiling  solution,  antl  when  cvld, 
fitter  it  i  the  precipitate  colkvtcd  on  the  lllter  ^lould  now  be 
ihoTOt^hly  wanbed  tltcrvon  with  coUl  water,  and  llien  dried 
The  dry  prccipilnte  mud  next  be  boi1«d  witlt  alcohol,  «p.  gr. 
0.94,  aoettc  aetil  it  then  added  gradually,  drop  by  drop,  ty 
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rhe  liqnor,  until  it  bcgin«  lu  Mtm  rM ;  ilu  flliARtd,  and  ihn 
liquor  whieli  aav  liolils  the  morphine  and  narcolinc  in  iwlution 
ii  pn-oj [titntod  by  ammonia ;  the  prccipitaie  is  morphine.  Bt 
this  [M'on'iu  one  poun^l  of  pure  upiiiin  yielila  10  drnchms  of 
morphinr,  wliioh  (low  not  n^juirv  purilii-'ntion.  ^ll 

9.  Tlio  Aillftwing  protwn  muv  nl«>  bt>  emploved  : —  *  " 

to.  Take  2.5  ^rammtv  (iiboat  AH6  ^ainii)  of  opium,  cut  it 
into  very  thin  «)i(^ivt.  nnd  niaccrnl<^  it  in  \S0  gnaamr*  (nboiil 
SJ  fluid  ounces)  of  pure  wnlw  for  24  hours.  Then  Irimniir- 
in  B  mortar,  and  pour  on  a  fl)l«r  the  divided  parla  wlii«)i 
the  liquid  liotds  in  suspension ;  add  Dmn*  water  to  thtt 
restdne,  n^in  triturat*^  and  pour  it  on  the  8an>e  filter.  Wa^ 
with  disliUed  water  antil  the  liquid  pasaos  colouricM :  add 
to  lhi>  filtered  snluliuu  an  excetis  of  well  hydmted  limo,  boU 
for  almui  fivi!  mintilM:  fitt*?r  and  acidify  the  filtered  solution 
with  hvdTtK-hlm-ic  ndd,  which  Halunit«»  the  lime  and  eom- 
hinmi  with  thi>  morpbine.  Th«  morphini^  \»  to  tx^  preeipilatnd 
by  nmtnmiin,  exjiplling  any  cxe<-M  nf  the  latter  tiy  vbullilion. 
The  morphinft  in  to  V:  collect^  on  n  filler,  wnaheil  with  dil 
■pint,  and  then  dimolrcd  in  boiling  recliAed  ■piitt  i  it  cryitt: 
lim  on  cooling.  To  Kpnrnle  the  narcotine,  it  murt  b« 
wiwhnd  with  ether,  The  morphine  is  then  dried  and  weighed. 
Good  opium  should  yield  10  per  cent,  of  nior|ihine. — {Boe 
Acar  on  Medicinal  Subslonces.) 

II.  3/  (liiiUit-rmnnI,  of  Lyons,  lately  pro]>oted  (Comptes 
rendun)  the  following  mctluKi  i>f  te.Hiiiijj;  opium  :— 

13.  Take  200  grains  uf  th«  opiiun  to  be  tested,  cut  it  in 
diced,  Knil  tritumlo  it  in  a  mortar  with  four  timn  its  w<rig1it 
of  alcohol,  itrnin  it  through  lineti,  fuim-eT^e  the  ro)idue,  and 
|ionr  npnn  it  ahout  .'JOO  grain*  more  of  frmh  olnoliol;  m^H 
th«  Ktrained  liquor  together  in  a  wid«>iDoutlt  bottle^  and  M^^ 
llieroto  60  groinii  of  ammonia.  In  the  course  of  12  lioun 
the  morphine  will  bo  spoil taneonBly  separated,  ncconpanicd 
by  mon;  or  le«s  narcotine,  the  morphine  corering  the  interior 
of  the  rcMd  with  eolotirod,  Urge,  and  gritty  cryslats  fneting 
liko  sand,   (he  narcotine  crystallising  in  »ery  light,  umatl. 
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while,  and  pCArly  aec(lli».  Wiwh  iheae  etyttuHn  n-illi  wntcr, 
eitlu-r  tlirciugli  a  paper-filtvr  or  Itni'n,  l«  fnw  tlii'in  from  ibc 
Bieooriali?  of  Biniiioiiia  tvhicli  thtj-  ronliiiti ;  nfU-r  wliicli  ibi- 
urootine  may  be  Mpuatud  rrom  the  tnorphinc  by  dvciuitatioti 
ia  WKter.  wliiob  wiU  remove  tbe  narcotine,  wUich  ia  ligbKr. 
Bat,  aceordinif  lu  11.  MJallic,  lb«  tuurpbint*  U  raon-  tflTvcmally 
BCpanited  by  wiuluog  tb«  crykUb  wiilt  tiO  or  TO  itruiim  uf 
etli«r,  uiorpUiiic  beiitg  insoluble  id  that  menstruum ;  tliia  U 
iloniU  by  tritantlio^  tbe  pulrvriud  vrystabi  willi  the  t-llter, 
tlM  rooq>hiii«  i.i  htl  in  an  involaUe  Mate ;  it  may  then  be 
dried  anil  wctgliMl. 

18.  The  diitinclivc  characters  of  morphim;  and  naroutinc 
ar«  aa  fbllowa  i — 


llOBt*tnK& 

Oidiaarily  wluU,  epaqjiM,  ihiBiiis, 
in  prigmalic,  rMtaufulat  atcdlci, 
or  in  prima  with  a  trapezuidftl 
baM ;  or  whan  obtained  by  pru- 
cipitaUon  )>y  amtnunia,  it  is  in 
curdy  Bakes,  which  MmetboM 
I  into  acryttallinc  pordor. 


XABCOTin. 

When  recently  piwipitatvtl 
liKhl,  wliitc,  cTyttallina  (bkw. 
or  iu  ootourluaa,  talky,  rbuoibic 
pji«nii^  generally  Jaorc  bulky 
than  tlKMe  uf  morphine. 


H'airr. 


tt  hai  a  AiW«r  ta«to,  yet  it  ii  ili|[ht, 
M  Moennt  of  iU  brinn  vtrry  »par- 
Ingly  aohitilc  iu  oold  water,  but  it 
la  mere  aolnbl*  in  boiliDg  water. 


Altogetbcr  iniolubto  in  waMr, 
■ad  nearly  to  in  boiling  watei, 
thcrelbre  tbe  prc«tpilal«  W 
kuO/ett. 


)MparUo(«aldBiidS0io3(iparti     100  parU  of  cold  and  M 
of  boUIng  alooho)  ^nolvs  «jm  of    boiltnf  aleohol  disMlvo  one  of 
morphiML  narootinab 


£thtr. 


lutlllMs. 


V«iy    MlubUy  Mpocially   with 
ih«  b«lp  of  heat. 
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MOBPatNB. 


NAKCOTIXE. 


Pofaxh,  Soda,  Ammonia. 


In  ti>lution  lit  najTL-ntine,  vrTiit 
pulvCTuli-iit  pKCJpitato  tiietu- 
tte\Dan  excM*.  ir  the  liquor 
precipitated  by  atnmontA  bo 
mixed  with  etWt  tbc  proeipi- 


In  tolutlona  of  morpliiue,  white 
orjTBtalliM  preclpilAte,  very  fa- 
ilily  tottiUt  la  WOMB  ot  pottsh, 
«td  alM  tn  ammoiila,  but  1«w 
reodtljr,  ftnd  on  evapontiag  tbo 
Mnmonift  the  morphine  «cpBnit«» 
again-  The  prcoipitatc  i>  likcwite 
teluble  in  (olution  of  anl  nmmo- 
niu. 

Carbonate  o/  I^lmh  or  of  Soda. 

White,  crjmtUlne  pr«olpitat«  In-    White,  pulveniJent  prccipttait« 
■oluhls  ia  «XC8«.  iiiMtuble  in  exoeet. 

Biearhoniite  ttf  I^ath  or  <^  Soda. 
i^lSUe,  crr«ta11tno  pnccifotnlo.  in    White  pnlrerulent  pmlptlnte 
jBitiul  »olution«.  in«o1ubk  In  ex-    intoliible  in  exOMa. 
tv**;  ir  the  ecJiitioii  of  morphine 
be  neid  utd  oold,  no  pr«<;ipit&t« 
is  |>roduoe<l, 

yUrk  Acid  (aqua  fortis). 

Pottied  upon  the  precipitat«,  im-    Diontvcd,    but    not 
partita  it  ■  rtddiah-onngo  «oIour, 
whiohaoonbecomcxfclluw.  (Siry- 
oluiiae  and  bniciii«  prt»ent  the 
nine  motioo). 

SulphHrie  Acid. 

I>lwal\-cd  but  not  coloured.  IHnolvod  into  a  yellow  lii|uid, 

which  turns  brown  byapplyini; 
liMl,  but  ir  the  aulpburic  add 
containa  even  at  nualt  a  qitan- 
titj  as  ntt  of  nitric  add,  the 
liquor  aMnmes  an  int«nse  blood 
nd  colour  til  the  cmii-M  of  seven 
or  eight  miiiuli;!,  which,  how- 
ever, di*appcftt«  by  a  further 
addition  olr  nitric  acid. 


coll 

CODoMitmtrd  nitric  acid  with 
the  Iidp  of  heat,  {ivea  it 
vt'lluw  culciir. 
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MOxnilMK. 


KAROOIIMt. 


Xrutrat  pfrehloriHt  1^  Iro». 

Or  gcucrulljr  any  persalt  of  iron :    Nothing. 

the    prvdpitate  mkuuim   ii    fiim 

ilark-blui;  culour.Khich  dimi>p«an 

by  sdJiiig  ail  exMM  of  acid,  but 

whldi  UreprtHluwdbyinCiiT&ting 

thU  I'xctutt  of  itdd  bjr  au  a1k«li. 

This  ooUnir  Ii  dcMrojrod  alM  bj 

hMt,   by  alcohol,  and  by  aooiio 

uther,  but  not  by  wilpliuric  ether. 

Iodic  Arid. 

Bveo  -nry  dilut«,  added  W>  tbe  Xothing. 
praeipiUito  of  morphino,  is  dcoom* 
poasi^  and  th«  prvcipitate  beeooMa 
farowi^  which  if  due  to  a  tep^ 
ntlea  of  iodiaei  wliich  majr  be 
idmilfied  a*  such  by  a  ooM  adu- 
laoMoffltarcl),  wlduh  Imiii«dlal«1y 
turnabliML 

l\rehhrid*  ^  <Mtf. 

PioduoM  in  lotiitiaB  of  monAin«    NotUng. 

a  locculMit  brownlah  ]>Teeiplt*t«, 

vrkkh   produoM  a  green  liquoc 

when  diMolmd  in  hjnjrodiloria 

asM. 

Btddmtd  Utmtu  paptr,  and  lurmerk  paper, 

Tht  tint  b  mdenjit  tint  a^n,    NothinK- 
aad  tbe  aeeond  ifvw*,  by  tli«  aoh- 
tioo  of  norpfaliw. 


14.  As  meeoolo  kdd  1«  always  a  rotiiUueut  uf  opium,  niiall 
qiMUthiea  of  opiunit  >iCCi>rdii>tE  >u  )!■  Hare,  may  be  dclccleil 
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in  aqtnoiH  8o1iKion»,  Tor  example,  ten  drops  in  Imlf  it  gnlt 
bjrftddingafiewdropttofaceiAteof  lead  to  the  liquor,  a  jiorti 
of  which  has  b«eu  previously  poured  into  a  conical  glass. 
TliiK  [irctdiicfji  n  ni('coiinte  of  lend,  nhieh  boweTcr  r^uires^H 
woini'  tiim-  to  full  down  (frnm  mx  to  tvrelrc  hours),  and  iliv^ 
liquor  should  be  rtirrcd  from  timi:  to  time,  in  order  to 
agglomerate  tlio  prccipilntr.  When  the  prccipilnt«  hAS  thu* 
settled  at  the  Iwtlom  nf  tho  glass,  the  supcmAliuit  litjuor  'u 
ilecantcd.  and  nboiit  thirty  drops  of  sulphuric  acid,  and  aii 
equal  quantity  of  |)crsulphate  of  iron  arc  tlken  poun>d  on  the 
meouute  of  lead.  The  sulphuric  acid  deeuinpoaes  the  mc 
KMe  of  lead  wliii.li  jiroducRt  •iilplinte  of  kod,  whiUt 
liberated  mecoiiin  acid,  i-i-iirting  upon  ih<-  permit  of  Iran 
imparts  a  beautiful  red  colour  to  the  mixture.  This  cab 
it  similar  to  that  produced  by  hydros utpbocyanio  acid 
pcr»all£  ofiixiLi. 


ORPIMENT.— See  Sulphurtl  ^Anmie. 


OXALIC    ACID. 

1.  Oxalic  acid  exists  in  the  juice  of  He\-eral  plant*  in  t 
free  slate,  but  more  generally  eombined  with  lime  and  potasl 
biit  it  is  alwav!)  artifteially  obtained  by  treating  sugar 
molasses  with  uUnc  acid. 

2.  Oxalic  acid  in  in  jirinnntic,  quadrangular,  oblong,  trani 
pai-eiil  ci-ystuls,  tlii'y  are  inodorous,  but  have  a  rery  acid  I 
They  are  nuluhh'  in  water  and  in  aleoliul,  eapeeinlly  with  I 
help  of  heat.    Tlic  crystala  io  disMiWing  in  water  |in>duee 
pretty  sharp  cracking  noise,  whicli  may  si.tv«   to  idtuitiiy 
tliein.     When  heated  (o  212*  Fahr.  ihi-y  I'udo  in  ihcir  water 
i/t  crystallintlion,  Ibey  are  volatiliEed  without  residuum. 
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■re  |>art)<Llly  (i<.>co4upMeal  by  a  stron^r  li«iU.  Exposed  (a  lUo 
•ir  itt  •  trmpvrmlure  of  about  100%  ihcjr  cdBoreBn  and  fall 
U>  po»-<kr. 

5.  Tlvr  oxalic  acid  of  amamerte  gcfwrallj  reUins  tracM 
of  nitric  or  of  mtrous  mAs  *n<l  >s  olVn  adulrerMed  witli 
wilpJwte  of  mi^ncsu. 

4.  Tlw  preaencQ  of  nUrit  or  nf  nilrotu  ndd  i«  delrclvil  hj 
iliuulving  t]i«  cryntaLt  or  the  |iowd<'r  (if  in  that  sinks)  iii 
wat<ir.  adding  a  few  drops  of  aoliilMii  of  Nulplialo  of  indigo, 
and  boiling  ihr  whoUt ;  wtirn,  if  nitric  acid  l>r  priRMit,  the  bliw 
colour  will  be  (Uvtrofcol.  Tlw  prcscncx^'  of  lime  acida  naj 
mcnoiinm  be  detected  at  onco  in  oxalic  acid  hy  ibo  Bmdl, 
and  bIm)  hy  Iho  jellow  colour  and  i-orrodod  ttala  of  tli«  cork* 
of  llie  bottles  in  wliieb  it  is  ordinivrily  kt[il,  Tti«f*  acids 
maj  be  rt4nov(>d  hy  diwulTinj;  and  recrj-HiallUiiig  the  oxalic 
add. 

.f .  TIm)  luYMncit  of  orgaoio  anbaiaiKCi'  in  oxalic  acid  mny 
Im  detected  in  ibe  saroc  niannrr  n»  in  binoxnlate  of  potaali 
by  sulphuric  add.     (8oe  BtHOjalate  nf  I\tfaMit.) 

6.  llic  presence  of  lolnHf  sulp/iairs,  eueh  ns  sulphate  ol' 
magiMMa,  ta  deteeted  bydiaaolving  a  given  winrIiI  »f  ihu 
ozalia  acid  in  a  prHly  Ea^e  <|uantity  of  water,  tli«  aulution 
alMNild  be  strongly  acidified  with  Itydrocblorie  acid,  and  tlien 
tmtiit  wttli  Kotution  of  cldoride  of  barium,  which  xlioitl^l  bn 
collected  on  n  liltcr,  wnaJml,  dried,  ignilnl  and  weighed. 
Ill  of  sulphate  of  baryta  r«.-prr«ent  40  of  sulphuric  ncid.  and 
fl(MBei|Matly  ouo  ecjiiivaknt  of  any  gulplMlo. 

7.  Pure  oxalic  acid,  keaied  to  redaaea  «pon  a  pieee  of 
|>latinum  foil,  should  evapoirate  entirely. 

M.  The  tteiil  mctltod  of  eaiinwting  the  r«al  quantity  of 
oxalic  acid  is  by  tr«aling  it  with  an  exooas  of  peroxyde  at' 
iBtliffUlMe  and  »Hlpliuric  acid,  in  Drs.  Frucniu«  am)  ^VilU' 
appantM,  daaeribvd  in  the  article  uu  Aoidimutry.  Every 
c>|nivalent  of  oxalic  add  (=  46  gntiits)  yialding  two  oqoiva- 
lents  (=  44  grain*)  of  earbonic  nciil.  The  peroxydo  of 
manganvac  cnijJuycd  nood  not  be  purc^  bat  it  must,  of  coiirw, 
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conbiin  no  pnrbonAtes.  The  particular*  of  tlie  opcrntion  hftve 
t)c<^>i  ilcHcribt!!]  in  tli«  ui'tit^le  on  MnngnncNr,  to  wliich  the 
ri-Rilrr  in  rvicrreil.  Tli<i  oxiilic  ncii]  Rhoutd  be  (lightly  »tipvr* 
Hikturaied  with  Ammonia.  II  pnrti  of  punMj'dc  of  mnnganew; 
are  re<iuired  fur  nine  purta  of  oxnlic  ncid,  but  the  »pi-niior 
flhoiihl  put  it  in  i-xcess,  siuec  it  dorf  not  interfere  with  the 
aociimcy  of  th«  pruceK).  The  baluuRu  iifcil  inui't  he,  dolickte 
«ni>iigh  to  turn  with  a  small  wuighl  when  hcnvilj'  ladi.-n. 

fl.  OKalic  ncJd  *liinili!  always  be  chosen  pcrf^ictly  colonrlera, 
ilrj,  wiiliout  the  slightest  odour,  ond  in  crj-dbilB  as  Inrgc  Kv 


possible. 


OXYDE  OF  COBALT. 

I.  Oxydc  of  cobult  is  tin  article  in  aonewliat  «xl«ii«tTe 
detntod  in  llm  pDlti-riM,  and  employed  likewisi-  by  enainellers 
Uid  glBx-i-mukui'!!,  who  mix  it  in  various  pr()[iortioiid,  either 
«IODe  or  in  conjunctloD  with  other  niAleriul^  fiir  giving  a  bluu 
colour  to  their  waiea, 

8.  There  w-e  two  kindi  of  oxyde*  uwd,  the  peroxydc  or 
scsijuioxyde,  which  i»  black  when  perfectly  dry  j  lUe  pro- 
toxydc.  tvhich,  when  perfectly  dry,  h(u>  a  slate  colour  with  ■ 
■light  bninx--  hue  ;  (hid  latter  oxydc  'n  that  principally  uid 
nIniuMt  extluiiively  u§od  in  the  potteries  ;  iho  black  oxydc 
being  unfitted  for  printing,  on  account  of  ila  smling  th« 
cnppcr  ]ilnli-s,  and  also  because  it  luu  I^m  itrengtli,  that  U  to 
say,  bulk  frir  bulk  it  give-t  lenn  colour. 

3.  Both  oxydts  are  ol\en  contaminated  by  variable  pro- 
portions of  oxydo  of  nickel,  of  p«>roxydc  of  iron,  nnppi-r,  l«Btl, 
dac>  antimony,  tnsmuti),  nluminu,  »ilicn,  areenic,  mo^nentn, 
and  lime.  I  have  examined  samples  of  oxydc  of  cobalt 
represented  m  pure,  and  which  contained  no  1«m  than  7S  pet 
cent  ol'  impurities ! 

4.  The  prenenre  of  these  foreign  aubetaneca  may  be 
rfctecl^d  as  follows :  — 
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5.  The  oic^de  of  cobatt  under  exiuniiuition,  50  grains  (or 
oxiunplc^  ia  fii-al  dluolved  tn  fajdroctilorio  Bcid  whicli  pro* 
daoM  «  alranft  disengigemeot  of  oldorUie ;  the  nolutivn  ihouUI 
be  of  tbu  dec])Ml  |imk  colour,  if  ibu  ox  jde  i*  piiri' ;  or  ir  ctin- 
ccntrateil  Acid  has  been  entployv^l,  tUr  solution  »hould  havo  ■ 
boauiirul  blue  colour.  If  the  dilute  solntion,  instead  of  beinf; 
of  ft  bcautiriil  deq»  pink  oolcnir,  has  th«  slightest  tinge  of 
orangev  lli«  picaenw  of  oxjde  of  copper,  of  nii-liel,  or  of  |>«r- 
oxjrde  of  iron  ia  certain  i  and  if  the  conceDtraled  add  wotu- 
lion,  instead  of  being  of  a  pure  blu«  colour,  b  green,  ilw 
pKaeace  of  nickel,  or  of  iron,  or  of  both,  i*  also  cirrliun.  A 
verjr  trifling  proportioQ  of  thcsn  impiirilint  totally  unilt  Ilw 
oxyi1«  of  cotwlt  for  manjr  ttclicatc  [Miqusva,  and  is  nbMlulclj' 
objected  to  by  ll>u  Kngliidi  bujer.  Then  solutions,  even 
wlien  full  of  irapuriliee  to  nn  onormooa  t'Xtrni.  but  largely 
liiliitcd  with  wnter,  alwnjra  appear  of  a  good  bright  pink 
colour,  wliieh  stmiilatc  that  produced  by  tlie  pure  ozjdc 
diluted  to  the  mum  extent. 

6.  Alter  treatnieM  willi  hydrochloric  add,  if  a  scdinMnt  is 
left,  it  ia  gencTally  Hiltca,  or  peroxyile  of  iron,  or  both  ;  rhu 
liquor  need  iiot  be  eraiioraled  to  diynnm  to  delect  tlieae 
impMrilifM,  wlijol)  at  uikv  rciniiiii  undisMlTcd  by  tl)«  lU'id. 

7.  Se|<arate  the  iiilicn  and  pcroxyde  of  iron  left  in  an 
iiidoliible  9luU!  by  filtering,  and  imn*  a  atmm  of  Bulplmrelted 
hjdrogcit  through  it  If  thL>  produro  at  once  a  black  pn>- 
dpilate,  it  is  owing  to  the  prearnce  of  copper,  or  lead  merely: 
tho  predpitalc^  howoTcr,  is  often  mixed  with  brown  and 
yetlow  particles  more  or  leM  al>ai>daat,  aitd  whirh  are  due  to 
tho  preMDoe  of  antimony,  binniulti,  orarMuir.  whieh  ntv  ikii* 
predpilated  >a  aulpliurei.i.  If  no  lend  or  eop[HT  in  prrMiil, 
and  Uie  previpilHte  produced  by  .-lulphurtTitod  hydnvgt'n  ia 
yellovr,  it  U  aulphurvt  of  anNmic  ;  if  oninge  red.  it  is  anlj- 
Hiony.  The  precipitate,  liowerer,  lias  fri-fioeiilly  a  bn>wniili 
ting<\  in  which  case  it  consists  generally  of  snlpliuret  uf 
arsenic  mixed  witli  notno  antimony  or  Uaniuth,  or  with  liolh 
tbeao  two  motals.     The  liquor,  which  iibotiM  smell  urongly 
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of  eulphurcltfid  hydni;«n,  shiraltl  bo  left  at  rart  in  ■  warm 
place  for  about  twdrc  hour*,  aflcr  which  it  slimild  b« 
llllored.  Tlio  liquor  flll«roil  Iron)  the  ]>rpcipiuitp«  eliould 
ihon  be  builed  until  bU  odour  of  BuIphnnKed  liydrogen  baa 
dinppearad,  nml  nitric  aci<l  la  t)i«ii  |>our«il  in.  tiM-  bulling  is 
rautncd  fer  a  fi;w  tniniilC!<,  ami  it  !>  tilti'mt.  TIm.'  tilt«ivd 
liquor  must  »(>iv  bv  nupcfrinlurntrd  with  anunmiiK,  and  hydro* 
aalpliiirct  of  nntninnin  being  added,  volli-rt  the  h\wV  pro- 
eipilati^  ra  ])roiIuci>d  <>n  ii  filirr,  and  wa«h  il  well  n'itli  watvr 
oontaining  ii  little  hydmHidj>liur<rt  of  aminoitia.  K«ep  tha 
liquor  fllcirrcd  thrrel'rani  for  lurtlH-r  rxiuiiinntioD.  Th«  black 
preripitat«  on  \\vs  Alter,  nnd  which  i»  sulphtin^  vf  robalt, 
mixed  pcrltnp*  with  ralphurpt  ol'  nickel,  "f  iron,  utd  atso 
with  alunuiia,  is  trcntcd  by  nitric  ncid,  itnd  boilcil  until  tb« 
sulphur  of  the  eulphiircU  has  a^lomtTstcd  into  perfecllj 
yellow  lumpd  ;  filiw,  ami  to  the  l)U«n>d  liqaor  add  a  preHy 
targe  cjunDticy  of  niil  niDmoiiiac,  and  likcwtm  an  esoet«a  of 
ainniunin.  If  Iron,  or  alumina,  or  both  are  preaeni,  a  prv 
dpilatc  will  be  produced  which  i»  reddi*b-brown  wheu  iron, 
citW'  nioiie  or  mixed  willi  tiluniiiiA,  is  preaeni,  and  wtiitv 
nlinn  the  ^uliitiDti  eonlains  aliiinina  unly.  TIuh  precipitate 
in  cullectvd  (in  it  llltrr,  niid  re-diMnlv<yl  by  hydrochloric  acid, 
the  hydrochloric  arid  fiolution  iii  n--pn«ipitnted  by  nmtnnnia. 
Il  ta  necewaiT  thus  to  rc-dis8oJvp  the  prrdpitatc  first  pro- 
duced by  ammonia,  beonuse  a  coasidcrablo  qiiAnciiy  of  oxyda 
of  cobalt  folU  with  it,  and  would  tliercforw  give  an  iuoomac 
result.  The  ■■eddiali -brown  prot-ipitntQ  ahould  nairr  be  bcdled 
whh  canstic  potash,  in  order  to  diaaolve  any  alumina  wbidi 
mny  lie  mixed  with  the  prroryiU  of  iron,  which  I>  Hion 
GoJlactvd  on  a  lilti-r,  niul  the  liipior  fitterrd  tbi'rcfroni  bein^ 
Hrst  aupcTHnturatf^d  with  hydmchUiric  a<rtil,  ia  lNiit<-d  willi  ati 
nxc'-Kt  of  ammoiiiu,  which  will  piixlucc  a  white  ]>recipital«  of 
aiumiua,  if  that  rnrth  was  present. 

B.  The  lic|uid  filtered  frum  the  pn-cipitntc  produced  by 
Ainmoaia  in  the  nitric  acid  nalution  contnina  not  only  tba 
i)Kyd>;  of  colmit,  but  abo  oxydc  iil'  nickel  nnd  of  xinCr  if  tkeaa 
*iib>tancca  exist  in  the  articU;  under  examination. 
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9.  Add  ilierefore  hrdreMltiliuret  of  anmonU  lo  Ibe  pink 
or  red  li<|iicir ;  llii;  will  preciiriutn  thrae  tUT«e  oxydt*  in  tlw 
•tale  of  rnlphnrvtiv  vrhtcb  should  be  wwliod  witb  waler.  am) 
redJMolvMl  ID  ofiM  rtgia,  boiling  tin;  wlioli-  until  lUe  su1|>liuRj 
of  the  ikcumpQWd  nilplturota  bos  ogglnmrrnKil  inio  yttUow' 
Uimpa,  and  filter.     To  tlie  flitcred  liquor  oM  a  comidcrabla 
exnna  of  ctuMlc  |>otA»li,  and  lioiL    lliia  will  precipitaU  llw ' 
cobalt  and  (be  nickel,  wbUat  tbe  vxfile  of  xtno  will  be  ktp^ 
in  »ulution.     Tbc  prncipitntc  i.-i  <-i)U<x't«d  on  a  flltvr,  and  lli« 
filtcivd  liqnor  which  i»  rtronyly  alknlim-,  in  Imttxl  by  jijrdro- 
salphurvl  of  ammonia,  which  will  produce  n  whitr  pnri|iilatv 
of  Eulphur«t  of  xinc,  if  that  mclnl  ia  prcepni.     Il  should  ]-c 
obaeiTvd  that  zinc  caaoot  be  ctitifvljr  scparatdd  hy  jiotaab. 
and    tint    a  4>(irtain    qnantitjr   i«  alwaj^s    retained    bj  tlio 
pr«oi{>itut<>il  onbiilt  and  nirkel.     I'hf  pm-ipitnte  pruducvd  bjr 
poUwIi,  and  which  ronsists  of  cobalt,  and  ]WMiNj-  <if  nickel, 
ifaoiiM   bo    washed    with    btHling    wat«r,    rodi^iwIvMl    in 
lijrdrodilorio  acid,  and  a  larK«  quantity  of  a   cinr   sohi-J 
lion  of  ^arid«  of  liaie  Iwing    poan.il  into  it,   tlio  wbolS'^ 
ia  trtnafared  to  a  large   ghats-jar,  of  Bueb  npacity  thai 
one  foarth  of  It  may  remain  empty,  it  ia  tben  tiglilly  corked 
u]>  and  Wh  for  twenty-four  honrw  at  T««t.     A  black  praed|M- 
tate  will  be  formed;  bul  if  nickel  i*  preaent,  the  lupcmarnnt 
tiquor  »  green,  and  on  dt-caniing  it,  and  ti-ating  with  am- 
iBonia,    |]ie    cfaamcteriklie    bine    colour,   indiciitirv  of    the 
praeuiwe  of  iiiek<-l,  i*  pmdur<><L 

10.  Th«  tiqiinr  filtered  from  (he  pn-eipilnt*'  pr«diiecd  by 
hydra«ulphufvl  of  animonia  in  the  fini  iNotanee,  wbirh  wna 
INtt  a«ide  for  forllier  einmlnutioii,  and  which  may  contain 
nM](neiU  ami  liine,  Nbould  be  superMlaraled  with  bydro- 
cliluri<-  acMl,  bimI  banwl  until  all  mioar  of  sulpliurelteil 
byilrogen  has  dlMppeared.  It  la  then  tUlcred,  and  tbe  i 
filtrate  U  boiW  with  an  exeeaa  <if  carbonatu  of  oiiimoitiat  \ 
mined  with  animontn.  Ifaner  btMling  for  mwim-  timi;  n  pre- 
<H|HtBle  ia  produM'd,  it  i*  nu  earthy  earbonate  which  ibould 
Iw  wparated  by  Allering,  and  if  Iho  flllrate,  being  tnt^-d  with 
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•datitp  of  phocptiateof  mhIh,  [troduceaa  wliite  procipitate, 
ia  owing  lo  the  prm-iKi;  of  innipi«siii. 

11.  Osvilo  of  cobftit,  wliidi  c»nlnin:<  nif>rw  ihnn  2  jwrcriit. 
of  impuritiee,  i«  pcrt'wtlj-  iiiisnlcnbln  in  tlii*  rwiiilry,  in  the 
liottcriM,  except  for  certain  vcr/  liinitcil  pur|)o«c«.  (S«e  Co- 
balt Ore,  |>ngQ  195.) 


OXYDK  Ol-  ZINC. 

LAKA  PltlUlSOI-IIIC<.    I'OMI'IIOUX.    PMJWEHSOF  ZIN 
NIHIU  ALBUM.     WIIITK  ZIKC 

1.  Oxyilc  of  nnc  hiu  k  iMuiutifuI  wbilc?  (■oloiir,  nnd  'us  a 
combiontion  of  oxygen  willi  rinc  or  spcllw  (ZnO),  which 
cADQot  be  docom posed  by  licnt  iilone.  It  absoi-bs  i.iirbo»ia 
acid  froni  the  nir,  and  wben  it  has  been  lett  exposed  for  n 
loni;  tinii-,  it  accordingly  efl^maoea  wlien  (rtated  b;  acidai ) 
whi'ii-Aire  the  tflervosccJH*  prodiiceil,  vrlicn  thus  leal 
with  a  view  of  a«cct1*iain)|;  il»  purity,  tboulil  iiut  alwaya 
taki-ii  uA  indicative  of  the  pn-wnce  of  iiiriby  Garlxntatea. 

2.  Tbid  oxyde  liaa  lately  been  fnij>]nyfcl  a*  a  itibatitu 
fur  while  lead,  and  there  la  no  doubt  but  that  it 
uany  adraiilnf^  orer  (he  latter  fiibilanci!  as  a  plgnMQl 
Pure  oxyile  of  tiiic  ban  a  silver  while  colour  of  sri-iit  Itril 
liaitcy,  so  roueli  oo,  that  the  best  white  lead  look*  murky 
Ibc  side  of  it ;  it  has,  morrover,  (hi:  great  advantage  of  Doi 
hdo":  poi»onoiiH,  and,  when  mixed  with  oil,  it  hai  not  IIm 
unplf-aiant  nmcH  of  wbil<-.  lead  piiiiH,  Its  rovrriuy  power  is^ 
li<iwi-v<-r,  itilVri»r  to  tbiit  uf  whilf  lend,  in  the  propuriion 
about  I  :  3.  hence  it;>  employ  will  prubabty  be  reduced 
such  works  where  superinnly  of  colour  is  of  more  impor- 
tance tlian  eennomy.  It  ia  «s=<erled,  iltnl  by  mixing  it  witlt 
15  or  l(i  per  eeot.  of  its  weight  of  liiieecd  oil,  prertoualjr 
healed,  with  peroxydo  of  manganese,  that  it  covers  as  W«U 
as  while  h-«d.  However  this  may  be,  it  shouUI  be  borne  In 
mind,  that  the  colour  of  ox)'de  of  sine  not  being  alTeeted  hf 
•ulpliuretic>l  hydro^-n,  it  will  endgre  miieli  longer 
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l«ail  paint,  ami  lUii>,  tu  *flnw  conslttrrBUo  exteiil,  •lioulil  bo 
Uxfkcd  u[H>n  na  a  Mt  off  agniiHl  iln  itn-atur  origiiuil  coet, 

3.  Coinowrciat  oX]r<lf  or  xinc  i*  BOinoliinn  >dulleralci] 
willi  ttartA,  chaUi,  earfmnatt  of  mayurmt,  »tf  batyla,  of  zinc, 

i.  TIi«  pr(!a«ucu  or  lli«se  rabvtan««w  maj  bu  deWded  in 
itie  r*»lluwing  manner  :  — 

5.  Boil  a  portion  of  the  vxjrile  vf  xiiic  uii<l«r  cxiuniitalluii 
ill  walcr,  wid  when  th<-  liquor  hu  bvcomo  p^nffclly  t-old, 
l>Mir  iuio  it  a  little  of  an  nqu«naia  noluttoci  of  k>^^\ae  ;  if  n 
bluv  nitour  is  produced,  the  pmKon  of  larti  i»  vertain. 

6.  IKaaolTc  anollii-r  portion  of  tbn  oxjd«  of  xiiK  in  iguRi- 
llon  ID  MOtic  ncid  ;  if  ao  rffrrvucvnc*  lake*  |>lacie,  ili«  pre* 
aonee  of  an  cartlir  carbunstr  atny  he  bus|>«:ImI.  wliJdi  tnaj- 
bo  aAervirnrdg  ideiiliflcd  ;  tbc  nlumiiia,  ifanj'  be  prenfut,  will 
r«nMEa  iniioluUlcr,  or  if  a  portion  of  it  is  lakcn  up,  it  will  Ur 
di-trctcd  aubtetiueDily  in  tlw  liiiuor.     Th«  acetic  arid  mIu- 
(ion  sJMHild  now  tx*  Irt-atvd  by  a  i-uTTMit  of  sulphurplied 
hjdro^n,  whicli  will   prcdpitalo  all  iIh-  title  in  tLc  slate  of 
Bulpliurcl  uf  line,  whii-h  should  bo  h-fl  at  rvxt,  until  il  liu 
BOttW  well,  after  wliicli  llie  supernalBiil  bquor  is  di-ciuilcd, 
tnd  the  prcdpitata  is  collected  on  a  filler.     Tbo  liquor  fil* 
Ivrcd  fVom  tlio  sulpliurct  of  cine  sltoiild  be  coiioiTalnili'd  bv 
bent,  sulpliurie  aci>l  and  alcolml,  beinj;  iiuw  addnl,  will  pre- 
cipitate llie  /iiwr,  if  pmMMit,  in  the  ataie  of  anljilmte  nf  lijui 
wbidi  u\»y  l>e  coUectod  on  *  filter,  vraabvd  with  (fNiils  of' 
wini;,  drifil,  igDiienl,  and  wtlghed.    68  gnutia  of  sulphate  of 
tiuKi  rvprcscnl  21:1  grains  of  lime,  or  50  grains  of  carbuuaie  of 
Him;  or  tMcfa  grain  of  sulphate  of  bnie  contaiiu  0.41l7(jof 
»iw>. 

7.  LiuMr  nuy  alM  bo  prtHrlpiialvd  by  boilin>(  the  liijiMir 
lillcn-il  from  tlw  sulphuret  of  unc,  until  all  oduur  of  lul- 
phurolt«d  lijrdragen  Ina  iliMpin-ared,  filtering  if  nuceesaiy, 
adding  a  suitable  proportion  of  *■!  aniuMHiioe,  in  i»>ler  (i> 
keep  the  magnesia,  If  an;  be  prcMnt,  in  w>lution,  saluntinj; 
the  free  add  with  ammonia,  and  llxto  adding  oxalate  of  am- 
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Bionia,  whi«li  will  pn^cipilaU  llie  lime  in  ihc  state  of  oxalatv 
of  l)En«,  whii-'li  aliouli]  \fe  i^ulliH'ieU,  aii<l  waslied  on  t1i«  filter, 
dried,  «nd  i^uitml  in  a  pUliouiu  cnidble.  The  oSftlal«  burns 
witli  «  blue  Hsnir,  duu  to  this  uxj'de  of  carboD  produced  ;  it 
ftkould  bi^  ciilcin<^l  until  it  i*  <]uite  white,  j'ot  tlie  beat^muat 
not  be  too  Nirnng.  The  rradutim  L-nnniHtM  of  carbonate  of 
linM--,  from  wbiuh,  nftor  wmgliiiig,  tbu  quantity  of  Ume  (• 
nleulaUjd.  I  gruo  of  carbonate  of  lime  ooatuinn  0.56292 
grvin  of  lime 

9.  If,  liowerpr,  the  limv  luw  been  sepnntvd,  na  culpbntc  of 
liracy  ibe  liquor  Altered  from  it  should  bv  exposed  for  coTcnil 
hours  to  a  moderate  heat  in  or<lcr  to  expel  ttic  aloobol,  and 
the  mni/netia,  if  anj  be  present,  is  preoipitalcd  as  bibaaic 
pho*]>liatv  of  oiiiuioitia  and  magnoaia,  bv  solution  of  phos- 
phate <if  ttudft  with  addltiou  of  auiuuuia.  But  when  iIm 
lime  baa  been  precipiintcd  hy  oxaUle  of  limCi  the  filtrate 
may  at  once  be  treated  by  phoiq>hatc  of  aodo,  a*  juM  aoid. 
The  doubk  phoiplmU'  of  ammonia  and  Doagneaia  taken  a  long 
time  to  wittlr,  and  aa  it  is  not  quite  fneoluble  lu  water,  it 
•faQul<t  DDt  \ia  watbcd  loo  long  on  the  filter,  otherwise  tlkfl 
water  Lisi-d  for  nraibiDg  wil]  pass  turbid  ;  it  is,  ho««Ter, 
better  to  wash  it  with  water  mixed  with  onc-dghlh  of  am- 
tnoitia.  The  pr«cipi(alc  after  washing  is  well  dried  and 
ifjnited  at  a  modcraie  temperature  atflrst,  whicli  isgndually 
increased  to  a  good  white  heat.  The  reuduum  \a  pyroplws- 
phate  of  magnesia,  which,  when  cooled,  may  be  weighed. 
1  grain  of  it  reprraentH  0.!16(i37  grain  of  magnena. 

9.  Ungneula  iiuiy  abd  bi^  precipitated  from  the  li<iiH>r  fil- 
tered froin  the  »ulp)uite  »f  lim<-,  pro\-idc(l  no  elhcr  earth  is 
present,  by  meant  of  n  >olution  of  earbonatc  of  potash  and 
boiling  llie  whole  for  some  time.  The  prceipitalcd  neutral 
carbonate  of  magncaia  produced  is  then  i>ollected  on  a  fil- 
ler, washi^  wilhoni  intcrTii]>tion,  with  bmling  water,  and 
ouly  for  a  moderate  length  of  time,  becauso  it  is  not  quite 
insoluble  in  water,  after  which  it  is  dried,  igitited,  and 
wciglied. 
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10.  The  water  luc*!  for  wiuliing  should  be  u  liol  as  poMJ- 
blv,  becMiM  carixinalfi  of  luagnwia  ib  low  soluble  in  liot  iliU) 
in  cold  water.  For  whicli  purpoae  I  niii  in  thr  bntiit  «f  jxiur- 
ing  Itot  vrat«r  iu  a  »t!|iuratilig  fanut:!,  aiul  dir«i:tiikg  a  vtrcain  of 
•team  iMuing  IVom 

a    FlorcDoo    flask  |i 

oil  t]i«  i>utAi4«i  of 
iIm!  liltvr  oonluiii' 
ing  Itir  pravipitatA, 
andwliivbisplnced 
in  my  platiniim- 
wire  lllter-hold«r 
na  iMint  repKavnt- 
cd.  I  lirg  to  rc- 
coinntcnd  this  ap- 
paratus for  flll«r- 
ing  ia  ul)  easea 
whecebot  water  ia 
not  oltjectiunable, 
whicb    is    Hldom 

the  oamj,  the  dltmiif;  pronieding  lUcn  with    tenfold  rapi- 
diljr. 

11.  Ihti  pnMmee  of  alumina  ia  alwaja  very  tt»\lj  de- 
lected by  diawlving  Ibv  oxjrd«  of  atnc  under  exauiiiwtiou  ia 
Ulher  aoctic  or  hvilrochluric  add,  adding  a  Buffici«ni  tiuanlitj 
of  oal  amiuoitiae,  and  tl»'ii  a  Urgi;  <'xcf«s  of  ammonia,  wliich 
will  precipitate  tlte  alumina,  whkb  tnajr  be  collected  on  a 
filter,  wa)>lied,  dried,  ignited,  and  weiglied.  The  lime  awl 
OMfpicaia  miKbt  aloo  be  separated  from  the  Uiguur  fdl«nd 
OoiB  tfae  aluduno,  in  iho  muioer  wliicli  luu  been  described 
bebrc. 

14.  Let  us  suppose,  however,  lliat  the  aaoiple  nnder  ox- 
amJiulioa  OontMoa  beMdes  oxjrde  of  linc.  nlmnina,  or  ImrjU, 
or  lime,  or  magneala,  or  all  tbcau  »ubi>taoi-e3,  tl>e  moat  rcmiy 
oottTM  to  be  adopted  for  Iho  detoctioti  of  lbu«e  Mitwlancea 
ahould  be  M  foUowa  :>- 


Alft 


OXYDK  OF  ZINC, 


13.  DiMolrc  the  umplc  in  joodnratcly  ililiiM  hydrochloric 
uid.  (Mo  nediinoiit  otiould  be  l<.-ft.  If  nny  n]>i>nrs  it  mtiy 
be  silicn,  posnibly  oxjrdc  oHwad:  in  tlic  latter  case,  u  ilrup  »f 
lij'clnMulphnrct  of  lunmuoia  will  render  it  Mnck,  Mid  if  it  i« 
»ilica  it  will  fed  gritty  when  nibbed  willi  a  gbuu  rud,  or  \%\ 
ai%y  bo  alumina,)  Filler  if  ii«oe8»rj-,  (if  the  oxyde  'a  jiure 
there  n-ill  Iw  no  nccc^dily  for  Altering),  tvdd  aal  UnmoDiao 
to  atit  Sttlutiuii  and  a  large  excess  of  cauiilio  uinniaDli.  1 
bulky  preuipilate  at  first  jirDdueeO,  aui!  which  Id  oxytic 
sine,  lit  rvdiiidolved  by  the  tixc«M  of  aiuiuunin.  If  a  white 
lluky  ])rc-cij>iliite  reiimiiiii  iiisuluble  iu  ihv  exeunt  of  UDiiionia 
employed,  it  i:i  Aliiiniiiiik.  Filter ;  to  llie  lilirate  add  liydroeul- 
phurct  of  iLinnuMiiii,  tliis  will  preutpilntv  the  whole  of 
line  as  fiulpluirrl  of  line,  whitib  is  wbitr,  allow  it  to  settle 
wdl,  decant  tlie  elear  supornaUiiit  liquor  iiilc>  a  Alter,  nnd 
boil  tbe  filtnle  with  hydroi^hloric  acid  utilil  all  odour  of 
iulpburetted  hydrvgcn  had  disappeared  ;  filter  i  add  to  tl»Q 
filtrate  an  cxocm  of  amiumiia  and  of  carbonate  of  aiiimoni. 
and  lioil  the  whole  for  a  quarter  of  an  lionr.  If  a  pre<-ipit« 
ie  formed,  it  \»  an  vartliy  cnrbonnte,  carbonate  of  lime  or 
baryta  t  eolleet  tbein  on  a  filter,  wn,<Ii,  ami  rrdiiuolvo  them  In 
hydrcH-litorie  acid  ;  tr^t  u  portion  of  this  solution  with  one  of 
sulphate  of  lime  ;  if  a  procipitato  \i  produced,  baryta 
preaent.  Take  another  )>orlion  of  tbe  lame  aolutiuii,  dilu 
it  with  water,  saturate  exactly  the  free  acid  with  amiiKmii, 
and  then  add  oxalate  of  awmunia  If  a  while  pree{|>ilaio  is 
produoed,  Umt  ia  prsMnt.  The  liquor  wfateh  waa  flilcred 
fhjiu  tlic  euriby  carbonates  precipitated  by  carbonate  of 
ammonia  may  now  bo  tested  with  pbospliate  of  soda )  if  a 
precipilalo  is  produced,  it  is  due  to  the  preeenee  of  magnwia. 

14.  If  lime  and  baryta  liaring  been  found  in  the  oxyde  of 
xioc  under  examination,  the  o|)orator  tjbould  with  to  e«tiiiiat' 
Ibeir  req>ecti*e  quantity,  ho  should  alter  having  iu-|i«ralod 
the  due  from  its  aululiun  in  acetic  acid,  as  befort:  mentioned, 
bj  neoiu  of  solpfanretted  hydrogen,  dilute  Ibe  liquor  witli 
water,  and  add  tliereto  wme  veiy  dilute  aulphuric  acid. 
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PALM  OIL 


«sr 


long  M  n  predpjuie  b  produoeil,  it  b  mlpliate  of  Urjlk, 
wliioh  Rhoiild  be  allowed  to  Hdlk:  complctolj' ;  it  shonUI  th«ii 
be  eollecii.-(l  «n  ■  &iUsr,  vahi-d,  ilricd,  ignitcwl  and  weighed  ; 
vaoh  grail)  of  *ulphuie  of  Uarj-ta  rvjtrcirnU  0.65G32  grain  of 

15.  Tb«  liquor  Altered  ihvrerroiii  may  now  bo  concentrated 
bjr  vntpcrraUon,  mixt^i]  with  mI  ■mmiHiiKc  to  prvvenl  ihe 
predpitatioD  of  cMgDeiiia,  it'  tliii>  csrlli  be  prMcni,  nnd  gala- 
rated  with  anunoiiia  ;  od  adding  oxalate  of  amnMHiis  tltc  lim« 
(iill4  dowu  a.i  oxalate  of  Uniev  which  nliould  be  traat««l  aa 
inmthHHMl  Ix-'fuiv. 

iti.  I'ure  oxj^de  of  line  ia  entlralj  aoluUe  in  muriatic. 
■Itrio,  and  aoMio  aeidd,  without  eHiDrvcetceuoe,  but,  a*  wr  uid 
befon^  ■  alight  •.■tTenerirenu  i*  aamet'naea  no4ieed,  because 
th«  pare  ozyd«  aheMrbti  carbuoic  acid  from  Ibe  ah.  A  mIu- 
lion  of  nitrate  of  bai^l*,  or  of  cfalonde  of  barinni  abooild 
produce  do  precipilalc  in  tlie  dtv,  dilute  aohitinD,  or  ebw  a 
culphatc  (prohablj'  sulphate  of  snc)  ia  present 


OXTMUEIATE    OF    SIERCURT. 
See  C'vrrMrrw  HvbiumiU. 


PACFONtf.— See  Ommm  S/«r. 


PALM     OIL. 


I.  Polni  ml  luM  llie  connslenoe  of  soft  butter  or  lard,  is  of 
a  deep  OABge-red  eolour,  lia«  ou  odour  of  atrawbert7  orJ 
of  violetiV  but  aoowwliat  rancid,  it  ia  almoat  tutclem.     It  (•' 
ablained  from  BeT«nd  spedea  of  palm  treea  which  prow  on 
the  western  coast  of  AfVi«a.     U  la  (eiwralljr  mixed  with 
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PEPPER. 


<l«(riiu«  of  bnuichee,  sand,  and  other  unpuriticv,  knil  in  order 
ti>  «ftUiuate  their  amouut,  the  eaiimt  and  most  rtmdy  ve»y  is 
M  tiit<lt  tli^  nil,  to  Htniin  it,  to  boil  tlie  aedinienl  iviih 
•mler,  and  •truin.  A  twiit-r  vaj  coiisista  in  pultiug  n 
portion  iif  the  oil  in  a  ittnall  ralico  bug,  tiupemli^il  at  the  top 
ut'ii  jnr  liy  tliTOniiii,  or  other  conreniciit  moan.*,  and  to  admit 
n  aironni  of  Rtt-nm  hy  a  tube  from  a  tloreiiod  flmk  iolo  Itie 
jar,  which  sliould  l>c  kept  corered.  'rbu  »tcnni  mdts  tite 
nil,  which  percolat«8  through  the  ba^,  in  which  the  impa- 
riliw  are  al\erwards  fouDil  in  a  perfectly  clean  stale.  They 
may  tUeu  he  drii-il  aud  weijgbed.  An  approximative  way  of 
r*tiinating  tlie  ainnuiitoflheite  impuritie*,  cojuHHts  to  pultiog 
a  rcrlain  qimnlily  of  tlin  oil  in  a  glaw  tnbe  doted  at  one  ondt 
am)  immersing  it  into  Ituiliiig  water.  The  oil !»  liitix  rendered 
Ituid,  and  the  impurities,  bring  hcarier,  settle  at  the  botiom. 

2.  It  ifl  stated  in  various  books  tliat  palm  oil  is  sometime*' 
imitated  with  hog's  lard,  coloured  with  turmeric  and  sceated 
with  llinvniine  iris  root.  It  is  hardly  poasiblo  that  sucb 
fraud  can  be  practised,  seeing  tliat  hoi;'s  lard  ts  double 
pri<«  of  genuine  palm  oil. 


POMPHOLIX.— See  Oiydto/Zine. 


PAI'ERS  <COLOURRD).-S«e  Hlane  Mnn^. 


PEABLASH— See  PMad,. 


PEPPER. 

I.  Pepfier  is  Ibu  fruit  of  various  kinds  of  plants,  wlii< 
i^>w  principally  in  India,  Java,  and  ibe  ewtere  islands.' 


PEPPER. 
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THc  following  Ttrwlin  trp  met  with  in  coramrrw,  nnroi'lj, 
— blnrk  iwpper,  wbito  pepper,  cayenne  prfiprr,  long  pvpper, 
niid  cubebs. 

•2.  Blatk  pepper. — Good  bltck  pepper  ehonid  hare  a  v«ty 
hoi,  pun^ient  lasie,  and  a  strame  aronuitlo  odour  ;  ilie  (cnilM 
should  be  hard  mmI  not  rcwy  full  of  wriiikl*'*  ;  Ihnl  whkfa  in 
in  email  plirivnllod  grain*  in  of  inferior  qiialitr,  nHlWr 
«hould  the  gniiii«  Iwvftk  «u>ily  wlii-n  prnwd  between  llic 
lingers.     Black  pi-ppor  fnaa  Malabar  in  ibo  b«t. 

3.  If'/tite  pepper  is  Ihc  wmc  siilM>tanci-  u  black  pi'pp'^r, 
iVoiu  wLich  the  ouErr  ccatttng  has  bci-n  rrraorcd  by  blanching,' 
it  \a  accordingly  much  lets  pnngvnt  and  etrong  than  black 
pepper. 

4.  Both  UaeA  and  vUte  pepper,  wb«n  ^roiiBil,  are  TMry 
iifleii  arlultorntcsl.  and  siMucliincA  in  an  cxtmordinary  d^gTM 
ivitli  |>round  oit-raif,  Uiuead-mral,  and  utlier  like  sabelaneetb  ' 
The  iKHt  way  of  Kuardin^  againH  adulltrratloit  in,  like  for 
eoStf,  to  buy  the  article  in  tli«  j^raln,  and  to  examine  wbetkcF  ' 
it  lian  thn  appi-annce  which  we  have  dtwHbed  abOTC^  and ' 
which  are  ibc  criteria  of  a  fcood  ()ualily. 

■>.  M.M.  Buiay,  and  Boiiiron-Chnrlard,  "Traill  dw 
oiojenade  reconnoitre  li^iiFal>ifi«Btionsdc«  Droguct  simple 
ConiiK»i'i.-«,"  dcawribc  a  faliiitlcalion  <:•(  llie  grwna  of  popper. 
1^  tnanvfacwring  lliem  with  cayenne ■|)epper,  mustard,  and 
rarioiM  acrid  and  pungent  powders  made  into  a  paatfl  with 
mudlagc,  kikI  granuUlnl  in  ruch  a  way  as  to  bear  oonaidei^ 
able  reaembUnoe  with  genuine  [>e])i>er,  and  tcarccly  re- 
cognisable when  mixoil  with  a  snitable  qoaotity  of  Ibe 
taller.  They  «tal«  that  the  manufacturer,  in  ofder  to  imitate 
llio  ganuine  article  more  clinely  xtill,  introduce*  into  the 
interior  of  tlie  false  grains  a  ntuittard  »eM  u»  a  kernel  to  tlM! 
above  paste,  so  that  on  breaking  ibu  artificial  grain,  the 
muatanl  aecd,  whidi  baa  beeoow  lucoe  by  drying,  falls  mit, 
and  MniiUUa  exactly  tl>e  little  ImiUow  which  in  generally 
Men  Ib  tba  eenlre  of  the  genuine  grains.  I'bc  beat  way  of 
detecting  this  ftaud,  cowsu  in  throwing  a  oortain  quanttly 
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PEROXYDE  OF  MERCURY. 


'  llw  •lupected  popper  into  topid  intler ;  thn  genuine  p«| 
emBiiw  solid  ftnd  rotiutB  iu  fph«ric«l  tihapc,  wliitft  the 
ftpurious  grains  swell  out,  soon  biworai^  wtt  and  gltipj*.  And 
nn  slirring  become  disintcgrntod  and  fall  into  pon-d«(r, 

4>.  For  the  puriioee  of  ascertaining  whether  grwiind  pc|>p<>r 

I  Is  genalne  Mid  of  good  quality,  the  best  way  consiatfl  in  Mcer- 
tninSng  the  amount  of  piperine  CMUiaioed  iu  t]i«  pepper  under 
i-xaoiiiiatiim.  Tliia  msy  be  done  bjr  treatiD^  1000  gminii. 
Sot  oxunple,  of  pu!vi-ri»c?U  ]iej>|>er,  willi  atcoliol  n(  up.  gr. 
0.933,  until  tli«y  arct  cxIiiiiiaI^iI.  Thi?  Miitnticin  i*  tlieii  din- 
tilU)d  to  the  coniii*timc<.'  of  an  extrnct;  theexiniet  aoolitninml 
it  tbes  mixed  with  ii  Molutian  of  aiiMlic  pobuib,  wbirli 
dimotres  tU<!  roiiin,  and  lcnv<-ji  a  grtvn  powder,  whi^h  ahouM 

E|>e  first  well  washed  with  wnlor,  and  then  diiuolved  in  n1«oliol 
of  ^.  f>r.  0.633.  Uy  spontaneous  vrnporntion  tlw  solution 
yields  quadrilaternl  IranBpari^nt  obliquely •trtiiK-Jitcd  cryatals 
of  pipcrine,  which  are  tasteless  and  inodoraus,  insoluble  In 
(ol<l  water,  qwringly  eoluUe  in  boiling  water,  fWxn  wtiicli 
they  separate  on  cooling;  solublo  in  alcohol,  eapecially  with 
till-  help  of  heat,  The  alcoholic  solution  {r  predpllalvtl  by 
waiter.  Good  popper  yields  almut  ouo  nod  a  lialf  jm-  cent,  of 
piperine :  aud,  of  courae,  if  the  article  ia  aduluraud.  th«  re- 
duced proportion  uf  tlie  piperine  obtained  tnay  Mrve  to 
indicate  the  quality  of  the  pepper,  or  tlie  extent  of  the  Oaod. 
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I'EROXrDIi  OF  MEllClTiV. 

"SED  OXVDE  of  MERCCRV.      SlTRtC  O.WDE  OF  MBRT 
CIIRY.    PRECIPITATE  PER  SE. 

I.  Fcroxyde  of  Btenmry  (HgO)  is  ordinarily  in  the  form  o 
m  crystalline  powder  of  a  red  or  orange^red  colour,  whichl 
beoomea  yellowish  wh<<n  reduced  into  very  fine  powfl«r,  very 
•ligfatty  soluble  in  water  ;    the  solution    rcndent  syrup   of 
violets  greem.     When  heated,  peroxyde  of  merrury  turns 


PERUVIAN  nARK. 
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blaekf  but  it  becomes  red  agdn  on  roollns.     At  400°  it  is 
resolved  iiilo  tnercurj-,  uiil  oxygen  ia  evolved. 

8.  Peroxjnt«  of  mercury  ia  sometiines  adulterated  villi  rrd 
halt,  or  with  brieJi-diut.  This  fVaud  tany  be  delected  by 
hc«ting  a  portion  of  it  In  a  aaudl  Genuan  ^lojt^-lLibe,  clowd 
at  0416  end,  until  the  peroxyde  of  mercury  in  eonnplelely 
dseonijMietl;  m  fuMd  ri.-Miduuin  o(  prtitar^r  of  trad  will  ibeti 
ba  left,  or,  if  briclc-dunt  in  pir^nt,  it  will  remain  iinallrred 
In  (lie  tu1)«  :  or  n  pMlioo  of  the  pi-roxydc  of  mcrrury  mtky  W 
hunted  on  cliarcoal  before  the  blowpi]ic,  ivhcR  tlie  knd  or 
the  brick-ditst  will  be  left  oit  the  chareoal,  by  which  meann 
the  fraud  may  be  at  once  detected. 


PERUVIAN  BARK. 

I.  reniriao  bark  U  the  naine  of  several  Bped«»  of  bark  of 
(ii-M  of  the  genua  ctnchau^  found  in  l\-iu  oiid  several  otlicr 
paiia  of  South  Atnerica.  Tk«  value  of  the  bark  may  b« 
diit«riuinc<l  a*  follow*  ; — 

"I'hc  borii  ia  to  be  fubraittwl,  in  the  first  place,  to  a  pre- 
liminary Bumination,  for  tlu  purpoee  of  aaocrbuning  tb« 
iimoani  of  vegeto-atkali  oontaine^l  in  it.  The  snix^t  hikI 
«af«tt  way  is  to  take  a  certaia  quantity,  My  about  iwu 
pounds,  of  the  bnrk,  and  to  treat  thia  by  tlie  common  proc«ai 
for  tJie  prapfation  of  aulphate  of  quinine.  A  prompter,  but 
less  con«liidTe  HM,  ia  the  precipitation  of  a  d«ooction  of  ibo 
hark  by  mtAmi  of  infnsioti  of  ^Ibiuu  ;  the  amount  of  n^to> 
alkali  contained  in  the  tiark  being  ciilinwted  from  the  less  or 
greater  abundniic«  of  llie  precipitati'  fonned.  Gebtiue  strike* 
a  white  Of  greyisli,  tartar  emi^tio  n  ydlowSAli,  precipitate  in 
decoctions  of  bark.  Solution  of  pcnulpbate  of  iron  colour* 
decoodeo  of  bark  groem ;  somotioMw  it  produces  an  abuudant 
gr«yiiih- black  |>ns'j)iiinte ;  afirr  (ho  nubddencu  of  this  pnci* 
pitate  the  SMppniatnnt  li(|uid  look*  grci^. 

"  U.  Guillermond,  tbo  yoangcr,  boa  given  the  foUowing 


PERUVIAN  BARK. 
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vtry  comniodiou?  process  for  (veting  bark  :— Rcduee  iha  ImHc 
lo  powder,  and  treat  XhM,  bv  Uio  method  of  dupbi-x-muiit, 
with  ten  parts  or  alcohul  of  80  cent.  (31*  Cikrtier),  Add  to 
the  slaoholic  product  aOgramincs  of  putn'ricvd  qnicklimv  for 
every  kilc^^mme  of  lurk,  and  agiloto  the  mixiiire  r>^pcst- 
edljr  t  iy  tUa  openlioii  the  liquor  is  iilauat  coaiplctcljr 
deooloiixed.  R«inov«  ilie  calcaroous  prccijHtote  bjr  fillTBtioD, 
nnd  odd  to  the  hliervd  Uqaid  solphuric  acid  in  quuiti^  suf- 
4deot  only  (o  impart  to  it  the  very  falatest  aciil  reaction. 
Distil  ilt  liltvr  off  thv  trifling  quautity  of  rain  which  luu 
precipitated,  and  ooncentrute  the  filtrate  to  crystalliutiun.  AtM 
minute  quantity  of  sulphate  of  quininureDiaiiu  In  tlie  luollier 
liquor,  fmin  uriiich  it  may  he  obtained  by  IIk*  uppropriiito 
proccM.  This  la»t  operation  mny,  howovrr,  in  ma«t  infttaocos 
be  omillod,  as  th<?  quantity  of  sulphate  in  the  mother  Liquor  h 
is  usually  Tcry  minute  only.  f 

'*  The  quaptities  of  sulphalo  of  quinioo  or  snlphntr  of  cin- 
chonine  respectively  furnished  by  the  eovcral  varieties  (tfj 
bark  which  occur  in  commerce,  oru  as  follows  :— 

"One  kilogrnmme  of  Caliaaya  hurk  yields  (without  thi 
rind)  32  to  34  grammes  of  sulpliaie  uf  quinine. 

"  0.ie  kiiograiDiue  of  CatLtayu  iMrk  yields  (with  the  rind) 
24  f^'amtnes  of  sulphate  of  quiniiiL-. 

"One  kilofnsnune  of  grey  I^uxa  bark  yiekb   12    to    1( 
gnmnies  of  sulphate  of  dnchoninc. 

"One  kiUigrniuoM)  of  grey  Limn  bnrk  yields  12 
of  sniphntc  of  ciDcliODins. 

"One  kilojimniine  of  intensely  red  bark  yields  IGgraminei^ 
uf  sulphate  of  quiiiinu,  8  grammes  of  sulphatu  of  cincbo 
nilK'- 

"Cm  kilognmnM  of  pale  red  bark  yields  13  gratniMM 
^Iphato  of  qutttine,  8  gmmmes  of  sulphate  of  cinvhouinv. 

"  One  kilogmnune  of  spoTigy  Canhag^nn  bark  yields  3  to 
4  grammes  of  sulpiiate  of  einclionine." 

"  The  sulphate  of  quinine  ia  prepared  uodily  Irom 
yclbw  or  Calisaya  hark. 


PHOSPnATK  OF  aODA. 
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PHOSPHATE  OF  SODA. 


I.  llioepUale  of  soda  ia  in  oblong  rhombic  cry«Ul«,  nr  in 
U,  wliite,  nacreous  ehioiiig  plalcs,  which  in  not  rvculilv 
cAore«c«  \>y  expoaure,  of  a  blighll^  saline,  but  not  bitlrr 
tMtc  t  phoaphate  of  soda  turPB  a/rup  of  violets  green.  It  if 
uluble  in  tliret)  parU  uf  cold  and  two  of  Ixuling  water.  U* 
solution  i*  pr<.'i;ipitntL-(l  bf  bttr^liu  wtll*,  aiiil  the  preL-ipitat*- 
'»  complcti^j'  wlubk,  without  cflcrTCMciKN!,  in  nitric  aciiL 

3.  Thv  Kultn  bjr  wbtnh  pbo«pliatc  of  auda  is  generatl/  cuit- 
tiiminalird  arc  nulpkale  or  carhomUe  of  utda,  rMaritU  &f 
sodium,  and  MOietimcit  a  littlo  anrmc  or  artti*ioH»  aeid- 

U.  The  preaeoee  o(  sulphate  of  toda  la  ilet(«teil  by  diBMlving 
a  portiou  of  tUe  salt  lit  dinliUed  water,  aiul  acidifying  it  with 
tiilric  or  hj-clruchlorit;  acid.  tf  a  auliitioa  uf  chloride  at 
btirjuiu,  or  of  iiitnitv  of  liarjta  being  imw  adde<l,  ]>ixidu<^eit  a 
wliiU;  precipitate,  intatmbU  in  itattr  and  in  atidt,  It  ia  sii)pbnl« 
of  b«r}'tu:  ibu  liquor  containing  tlte  precipitate  tthould  Iw 
boiled  a  litUr  in  order  to  agglonicrait  it,  n«d  pAvr  Ktiliii)[.  it 
in  coU<,>ci4)d  on  a  Bllcr,  waeJicd,  dried,  and  ignited.  117  $r. 
of  Nulphale  of  )«rjta  rcpn-ncot  40  of  anhydrous  sulpburic 
acid,  and  G«n»vqiii,-ntly,  172  of  drjr  sulplaie  of  eoda :  or 
eadi  grain  uf  sulphate  of  barjta  r^preseuls  O.S4368  grain 
of  tulphiiric  acid. 

i,  TIm!  prcaence  of  carbonate  of  toda,  or  of  onj  otlirr 
carlH>nal<s  is  detected  hjr  nuitili-ning  tlu^  unit  with  a  littU- 
water,  and  pouring  an  acid  upon  it,  wliicli  will  [>rodiH-v  u 
diamgagetneat  of  cariMnic  add,  tite  qnantiij  of  which  may 
bo  rMdily  Intimated  by  Dr.  Frcwmius  and  WilU'  a]>iMratuii.^ 
(8<x  Miatimftr^.) 

S.  The  quantity  of  carbonatv  of  *oda  in  |>lio«pha(e  of  mhIm, 
inay  abo  bn  e«limal*rd  by  carefully  preci|>itating  the  solutimi 
with  nitrate  of  baryta,  collecting  llio  precipitati^  wanhing. 
drying,  and  then  weighing  it.     It  ahoald  tban  bo  trrati'd  by 
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,  mtk  nitric  *cE<I.  urhlcli  will  re-dis6olT«  the  owboiut*  and 
pboaphate  of  baryla,  and  leave  tjay  ml^iMK  which  mny  tn- 
preaeiit  iu  an  iiHolubl«  etnte;  the  flltralo  bang  now  ^atu-  fl 
raUNl  by  ammonia,  the  phmpliate  of  barjto  nlgtic  will  be  ^ 
lir<>d]ntai«(l,  aii<t  nder  seponiling  it  by  filtoring,  tb«  baryta 
left  in  the  sulutton  may  now  be  precipitated  by  boiling  w-iih  ^ 
uaibonate  of  iuiimoi\in ;  each  graiu  uf  cart>oaat«  of  luiryta  V 
thus  |«ieci|>iUit«tl  eurrc*ponds  to  0M6  gnia  of  curbonittc  of 
■odtt.     IT  a  nolution  of  corboiinie  of  Aoda  being  added  to  ono 
i>f  pbaipliute  of  Mdn  renden)  il  turbid,  it  is  a  proof  of  the 
preaeneu  of  uii  earthy  bate,  ^M 

6.  Th«  jireMnoe  of  ehloride  oftodivnt  In  recogniaed  by^ 
ilisaolvii^  a  portion  of  llie  pho«i>liii(i:  of  «odii  under  examina- 
tion in  wntrr,  ortdifying  iho  M>luli4in  with  nitric  acid,  and 
tiwttng  with  solution  of  nitrato  of  silver,  which  will  then  pn>- 
dnce  A  precipitftto  of  chloride  of  mItct,  insoluble  in  dilute 
adds,  but  immediately  solubU)  in  ammonia. 

7>  Arsenie  and  nrsenioua  acids,  which  exist  Mmetituoa  in 

;  pboaphato  of  coda,  may  ba  detected  by  dissolving  the  phna- 
phdtr.  adding  hydrochloric  add  to  the  solution,  and  p«Miiiig  a 
currcEil  of  sulphuretted  hydrogen  through ;  a  yellow  pre- 
vlpitale  of  aulpburet  of  araenic  is  produced,  especiutly  bj 
api^ying  heat ;  if  the  mtiiiion  ihrni  salimited  with  tho  gas  tw 
left  at  rest  for  about  13  hours,  in  a  wanu  place,  Uw  whole  rf 
iIm  arwDic  will  be  precipitated. 


nNCHBECK.-Se«  Brau. 


■  PLATINUM. 
ORES  OF  PLATINUM. 

I.  Platinum  ore  is  found  in  the  sandy  dt-punitw  whioli 
contain  gold  and  diamond;  the  principal  mines  of  ihi»  nuxii 
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ValiiUe'  BWMl  •!«  thoM  of  Choco,  in  New  Grnnadft,  or  the 
KaiUa,  and  of  ihc  Oiirnl  Mounuitw. 

2.  TIm!  oro  of  platinum  noniii*tii  chiitfly  nf  plalinuiii, 
iridium,  CHmium,  polliKiiiim,  iron,  copper,  luut  n  nBliri;  nlloj 
of  oMmiiini  anil  iridium.  Tli«  latter  cprngMunil  i»  luirdcr  Ihiui 
rahy,  and  la*  bevti  ap|>1ii-d  t(i  th«  manufacture  of  extremely 
diigani  and  durable  pen*,  known  under  the  ataan  of  "l^vtrr* 
luiting  ^Id  pens,  tbo  Inrrntion  of  J.  1.  llawkin*,  Km]„ 
C.  E." 

3.  Tb«  on  of  platinum  coniainit  besidu  tome  ehmaic- 
iron,  titanium-iron,  sBiall  spangli'M  of  an  itll*^  of  gold  and 
Kilv«r,  a  few  pariklos  of  nalivo  iroo,  small  fngmcutu  of 
hjacintli,  a  little  mercury  and  aaxid. 

■I.  Bontclius  givw  tli«  following  ana1]r«i«  oS  the  orw  of 
this  mineral :— 


CuMUlMal^ 

NlibH-TuIU 

In  Bltxru. 

Oho 

mtnita. 

lUtnMla 

MOQte  4^vm^ 

OvnlnM »,...„ 

PallMllum ....„ 

4.07 

o.ee 

ll,«4 
0.70 

73^0 
3.U 
I.U 

ItM 
MM 
5.30 

m 
l.ld 

1.1* 

m 

84.3(1 

i.ta 

3.46 
1.03 

i.oa 

6.31 
0.74 

3.l« 
0JI7 
0.35 

e.iu 

•.40 

Ml 

84.34 
S.6fl 
)Lia 
0.1 » 
IjM 
7M 
•• 

IJ7 

Allnjr  of  «Miiun  aiul 
iiidiHai,aadfani|p 
BWtto ) 

5.  The  method  recommeoded  for  tlw  Mparatiou  of  pk- 
tJnuia  flrom  the  other  inelab  with  which  it  is  loixed,  la  the 
foUowiiig. 

6.  Tlie  operator  Itnt  separatw  by  the  hai»d  all  (he  gnina 
of  the  ore  which  have  a  diflvrenl  afpmOMM  bvm  the  nut, 
and  these  are  otirred  about  wiUi  a  good  niagiiet,  in  order  to 
separate  M  the  luagactic  pieces,  and  the  metallic  iron  (db- 
ItveX  which  atmy  exint  among  tlwu.    As  the  compoeitioii  of 
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tlun  auigaiCe  grains  differs  from  the  rest,  thej  thouU,  if 
tieciwaiyt  be  trfntt-d  scparnt<'l}-,  luid  at  tny  ntv,  be  weigh«d, 
in  order  to  determine  tbcir  aiiKiiint  or  pToportioo. 

7.  Th«  opcrntur  lOiould  now  take  25  or  30  gmtni>  of  tiro 
Munple.  and  tn-nt  tbem  b;  aqua  rcgia.  oontaining  an  ezcees 
of  liydrochloric  acid  ;  when  tli«  action  of  tbc  acid  appears  to 
be  e^chaustcd,  it  is  rcplnced  hj  a  fm>h  quiuitit/,  luid  so  on, 
until  tho  frwb  acid  ceast-f  tn  be  tinged  j'cllow.  l>iiring  tliU 
treatment,  fiimc*  of  nitrous  and  of  ounic  acids  are  evolredi 
When  the  platittiim  liax  altogether  dissolved  (which  Is  beat 
effected  in  a  Muitll  gUnc-ruton),  dilute  the  Mlution  with  ■ 
mnall  quantity  of  water,  and  leare  it  at  reat,  until  it  hai 
quite  settled  and  the  liquor  has  become  perfeelljr  cIcat.  The 
reeiduuai  consists  of  spangles  of  iridium  and  osmium,  of  I 
bladi  powder,  which  is  metallic  iridium,  Tttan-lron,  cIiroufl> 
iron,  or  quartz. 

8.  The  elear  solution  above  alluded  to  in  di-cmnted  uij 
eraporated  to  papi>y  eooalstenee,  and  if  it  be  vary  ac{d 
It  should  be  iwutraliied  witli  ammonia,  oo  that  there  sttoaM 
be  only  a  slight  exoees  of  add  i  a  very  conovntrated  k> 
lution  of  ml  ommoDioc  is  then  added,  and  nlno  a  BiiJHcieni 
■luanlily  of  alcohol,  which  will  preeipilsic  the  platlnuit 
in  the  •late  uf  ummoDiH-chloridl^  of  plniinitm ;  and  aa  th( 
prectipitnte  rc<|uiru4  a  very  long  time  to  settle,  the  li>|Uo< 
i>hould  be  li-lt  at  ttM  for  Iwuiily-ronr  houre,  aAer  wtiicli  tiH 
precipitiklfHl  Mnnionifl-chloridii  of  plntiniiin  may  bo  eollmuj 
on  a  filter,  und  wiuIk^  with  »pirit<  [>f  wine,  to  which  n  liuh 
sal  aiDDMniae  ha:>  bocn  added.  The  precipitate  should  then  IM 
dried,  wrapped  up  In  tlie  fillcr,  and  put  into  a  platinum  cru- 
cible, cloecd  with  its  cover.  A  modcrnlc  beat  is  then  applied, 
during  wliieli  ihu  pu|>er  becomes  cliarrcd,  after  which  lh< 
heal  is  increased  a  little.  In  order  to  rolatiliie  the  chlorint 
and  lli«  animoulacal  Halt  i  tbc  oover  of  the  oruciblv  should 
then  b«  partially  removed  and  the  hcnl  increased,  in  order  U 
incitterate  the  charred  fl]t«r  in  the  u«ual  way,  and  tlw  at 
platinum  left  beluud  is  weighed. 


9.  InstMiil  of  Bft)  amnaiiu^  chtonde  of  ]>ot«feium,  whirti 
prccipitotcs  platinum  more  oompleldy  still,  xta,j  be  employed 
It  is  done  U  follvwa  : — To  the  conocntratcd  aqua  regia  m^u- 
Uon,  add  about  GO  per  cent,  ol'  ita  bulk  of  slcoliol  ;  if  t)ir 
solution  i*  uci<t,  neulrnliM  it  \iy  solutiun  of  polash,  and  thuii 
add  n  conceo(nil«d  a<|u«oua  solution  of  cbloride  of  ])otiiiMiunu 
Tbe  [>ot4*h-cUlori(I«  of  pLuliiiutn  so  produced  ia  allowed  tii 
»v\i\v  well,  anO  it  in  tbciii  vrai<hfd  with  npirita  of  wine  coDtainii^ 
a  little  chloridL'  of  |>ota»!um  ;  Uxtlj.  it  must  be  ignited  in  tlir 
Munc  wajr  a*  we  just  dcneribvd.  The  reAiiluunt  b  n  mixturi' 
<if  nkctallic  pUtinum  and  of  cbloridc  <if  potaMliiin,  whtoli 
nhoiiM  be  treaiwi  bj-  w»t<T.  in  onlir  to  iliuulvc  llic  cUlori<l<- 
of  potaK^um,  and  the  platinum  l«ft  behind  is  Unalljr  ignited 
and  wdgbecl. 

10  Tbc  aqua-regia  solution  of  the  orv  of  platinum  yiekla, 
when  treated  hy  Ml  ammoniac,  a  brick-red  precipitate,  which, 
besidea  ammonia-chloride  of  platinum,  contuna  a  small  quan- 
tity of  ammon la-chloride  of  Iridiuni.  The  qiutntil/  of  liw 
latter  Aubstnnce  l)«ini;  in  geaeral  verjr  feeble,  (s  ordinarily 
leA  in  the  platinum  of  oonuneroe.  Tl>e  iridium,  however, 
may  bo  eeparated  frooD  tlie  platinum  by  treating  the  inaaf 
with  aqua'rogia,  diluted  with  about  three  times  its  weight  of 
trater,  which  dooa  not  aenubly  attack  llie  iridium,  but,  on 
the  oontrary,  dusolvcs  all  lh«  platinum.  This  solution  bctng 
repractpitatcd  by  sal  ammoniac,  or  by  cUofide  of  potaMrium, 
as  above  said,  ytelda  the  doublo  chloride  of  platinuiD,  of  a 
pure  yellow,  or  reddifik -yellow  colour,  which  a^er  ignitio». 
loaves  perfectly  pure  spoDgy  platinum. 


PLUUBAQO,— See  Black  L^td. 


]>OKTEK.— See  Bttr. 
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t.  The  subslantv  kn«>wn  under  that  nune  in  eomncrve 
iho  impure  carbotintc  of  pot^ufa,  ol>taii>ciI  by  IcxiWuting  tl 
■.iliva  <if  buriit  plunU  and  cvaporatiiig  tbv  h^  (o  dryness  j 
the  result  is  an  impure  carbonate  ot  potiuh,  conlnniinnted 
variable  proponiona  of  sulphate  of  potnah,  of  cliluridc  of  j 
asEflum,  of  siUca,  alumina,  oxydc  of  iron,  of  mangnneeci 

3i  Cotmniercial  potash  is  ia  lumps  of  a  brovni  colour,  brick' 
red  internally,  Ycry  hard,  ddiqursccnt,  and  of  ita  inietu«lj 
alkaline,  bitter,  cau§tic  taste.     Tbe  brown  ooloor  is  <lae 
ilie  presence  of  ori^aiiic  niatl«r.     When  the  potash  produc 
u  abore  said,  U  put  into  u  reverburaiorjr  furuace  and  oatcdnt 
ilie  vegetable  luattiT  is  dcstrvyed,  and  ttue  potash  becomes  of 
A  bluish -vrliiti;  colour,  and  is  collud  pearl>a>h.  ^^ 

3.  Potash  and  poarlnsh  are  chiefly  inanufactan-<I  in   Ri^^| 
nia,  Poland,  and  Ainerics^  tfae  faomense  forests  of  Ibow  cuun- 
tries  supplying  an  abundance  of  fuel,  and  ounMKiu<-nily  of 
ashes.     I3oth  potwh  and  pearl&iti  are  of  great  tni]M>rtiUKK 
in  several  monufactunit.      The    proeeMtt<   by  vrhii-h 
commercial  or  alluline  value  can  be  detenuiiMd  have 
fully  detailed  in  our  article  on  AlkaHmetry. 


POTASH. 

CAUSTIC  POTASH.     UVDRATE  OF  I-OT.^SH. 


I.  Pure  or  caustic  potash  is  obtained  l'n>m  tlx:  cotumcn^jal 
potoih  ((■jirboUHte  of  (Wtanb)  by  di.wolving  om^  part  of  tlie 
latter  subiilnncc  in  about  10  or  12  jiartn  of  water,  boiling  tiM 
Boludon  in  «  dean  iron  vessel,  and  adding  slaked  limtt 
in  tmall  portions  at  a  lime,  to  the  boiling  Mlntion,  itntil 
on  Uteriu^  a  portion  of  it  a»<l  recavingt  tfao  drops  in  liydr 
vUoric  acid,  not  the  slightest  eflervasoeiice  is  obaervi 
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ordinarily  about  anc  pwrt  of  (luk-k  Vimf,  prcvioualy  ahkedi  is 
aofflcient  for  2  parts  of  commorvial  potttsb.  Tli«  BolaliOQ  IS 
then  allowei]  to  Bubeidc,  tli«  dear  lifiuor  Ls  decanted  or  ty- 
plioned  out,  and  evaporatud  in  a  polislied  iroo  veMcI,  or  betl«r 
•till,  in  a  tiuun  uf  pure  Milvnr,  until  it  aMuuien  th«  ap|Msr< 
ance  of  a  oyrupy  mniM,  which  concrettu  in  cooling. 

2.  Caustic  potash  is  ordinarily  >n  Ant,  irregular,  brittle 
tugnents,  of  a  grayiah-white  and  !K>motimMi  niddiiih  colour  ; 
when  pur«,  tbey  ahuuld  t>o  perfectly  while  ;  Ihoir  Iwto  h 
exc«tuJv«ly  cauMic,  and  they  Iiave  n  slight  odour  of  poi- 
uli  I«y.  As  tltey  are  «xlrem«ly  deliquteoenl,  and  attract 
pTonptlj  Iho  earbootic  m-id  uf  tli«  air  by  exposure,  they  sliould 
ba  ke^  In  weQ  atoppcrod  daska. 

3.  I'lire  or  cau»tic  potash  is  gcneratly  oootamioatud  by 
tUiea  and  atumina,  which  iiupuriiics  may  be  readily  deleetod 
by  diasotriitg  a  poHion  of  the  potash  under  Aitsnlnation  In 
water,  xupe maturating  tlie  alkali  with  hydrocliloric  .  mM, 
evajionitinif  to  dryneM^  nunstcning  tli«  <lry  mtiduum  with 
dilute  hydrocliloric  acid,  and  then,  after  a  little  while,  pour* 
ing  a  wffioionl  ijniinttty  of  water  upon  it ;  the  mIico,  if  iiny 
be  preeeat,  will  l>o  ri>imd  in  an  hivoliiblc  *tiit<-.  It  may  then 
be  collected  on  n  Alter,  wathed,  driod,  ignilod,  and  weighed. 

4.  The  liquor  Allured  fram  the  mlien  l>cing  tcxtcd  with 
carbonate  of  aiunionia.  will  produce  a  whit<-,  flaky  prMipitnle 
of  alnuiiua,  if  that  earth  in  ]>re*ent.  This  precipitate,  which 
ia  bulky,  Rhouhl  be  wuihe<l  with  hot  water,  tkoroiifjhly  dried, 
igiiiled.  and  Iben  wHghcd. 

5.  If  the  pola«h  contains  any  p^rorj/df  of  iron.  It  has  a 
brown  nr  reddish  colour,  and  upon  dtSMlvittg  it  in  boJUitg 
water,  the  pcroxyde  of  iron  i*  tcA  in  an  io«ahibl«  Btat«  ;  the 
quantity  may  be  ilpti'rminrd  by  collecting  it  un  a  Alter,  watJi- 
ing  It  llioroui;lily  with  liot  water,  drying  it  perfectly,  and 
tlieo  igniting  and  weighing  it, 

6.  If  a  chloride  (chloride  of  poianium)  la  preMnl,  it  uay 
be  detected  by  dbnolving  a  given  weight  uf  the  (lotaah  In 
water,  fopenuituratiug  tlie  Mlution  with  nitric  acid,  anil  iKen 
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[.  Tlie  autMtaiice  known  under  rhat  nsme  in  commetve  w 
Ifac  impure  carboimte  of  potub,  obtaioi^  by  Icxiviotiog  the 
mHcm  of  burnt  [ilaiils  an<l  eTttporatiug  tbe  Uy  to  dryomB  i 
iho  rcdull  U  an  impure  carbonate  of  poltub,  contnminalci]  by 
viirijtble  proportiotia  of  sulpbatc  of  pola«h,  of  cbloiidc  of  pot- 
n.i:<iuni,  of  ailiuu,  alumina,  osydc  of  iiwi,  of  manganeeCt  &c. 

•J.  Cojumtrcinl  puiaab  'ia  In  liunpsof  a  brown  colour,  brick- 
red  iutcruall/,  very  banl,  di-liqu^cent,  and  of  an  iuteusely 
nlkaliiic^  bJIter,  caustic  taste.  Tlie  browu  colour  is  du«  to 
ihe  presence  of  organic  uuit«r.  Wbon  the  pota&b  produoitl, 
lu  above  tiaid,  u  put  into  u  ruverbcrmtorj  furnace  and  calciiMdf 
tlie  vegetable  matter  ii  dcNtro/ed,  and  tb«  potiuth  becomve  oT- 
a  bluitih'wbite  cnlour,  and  in  caUul  pcarl>uh. 

3.  Potaali  and  poArbuih  are  chiefly  inanufiiclurcd  in  Ittu- 
Mia,  Polmd,  and  America,  ibc  imnieum:  forc*t«  of  ihoac  coua- 
triea  BupplyiiiR  an  nbuiidauce  of  fuel,  and  cani«qucnt1y  of 
ishea.  Botb  jxitasli  and  pearWh  an-  of  great  importance 
ia  sereral  manufactures.  Tbe  pnxstwa  by  wbirli  tbuir 
eommeidal  or  alkaline  ralue  can  be  dctenuiiic<l  bare  been 
fully  detailed  in  our  article  on  AUialimftry. 
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CAUSTIC  POTASn.     IIVDRATE  OF  POT.tSH. 

I .  Pure  or  oaustic  potasib  i»  obtained  from  tiie  comnMKad 
pOUah  (cwlxmate  of  potonb)  by  dJMolving  one  part  of  tiM 
hlter  labalanoe  in  about  10  or  12  parta  of  water,  boiling;  the 
•ulution  iu  a  clean  iron  vessel,  and  adding  »ltU(c<l  UuHb 
in  uuall  porltons  at  a  lime,  to  lite  lioiling  aolnlioD,  until 
on  fUleriiig  a  portion  of  it  and  reccivinj;  the  drops  to  hydro- 
eldorle  acid.  iK>t  tbe  sJightc^i  cffervetocnce  u  observod  ;] 
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ordfauUjr  tbrat  one  put  of  quick  lim«,  previoiuty  ahked,  is 
■lilliimi  fiir  3  parts  of  eoBunoRial  potasb.  The  MlMtioa  it 
then  ■Uowi>d  U>  nibsidcs  the  cl««r  liquor  is  decauted  or  sy- 
phoned out,  ftnd  ertiponited  Id  a  polished  Iron  vesati,  or  b«4ter 
■till,  in  ■  basin  of  pure  silver,  until  it  oMuinea  tlie  tppeu^ 
Mice  of  a  syrupj'  mass  which  concretoi  in  cooling. 

2.  Oandtic  potash  is  ordinarily  in  flat,  irrcgiiliu*,  Imtik 
fragnuoiis,  of  a  f^jisli- while  and  tomotimM  reddish  euloar ; 
when  pure,  they  nhuuld  be  perfectly  white  ;  their  taflp  i* 
excCMirdy  cauRlic,  and  they  have  a  slight  odour  of  pot- 
a«h  ley.  A»  they  are  extremely  deliquoooeol,  and  attract 
promptly  the  cnr1iont<- acid  of  the  air  by  exposure,  lliey  should  , 
be  kept  in  wi-ll  xtut>j>creil  flasks. 

3.  Pure  or  caumic  poUuk  Is  generally  oonlanklnate<l  by 
tiUea  and  ahmina,  wliinh  iinpuritiM  may  be  readily  detected 
bj  diasoilvlnit  a  jionlon  of  the  potash  under  eKaiuination  in 
water,  viijicrMitumling  thu  alkali  with  hydros btoric .  neld, 
evaporating  to  dryncw,  moiitening  the  dry  rfiaiduum  witli 
dilute  hydrochloric  acid,  an<l  then,  alV>r  a  liitti;  while,  poar- 
ing  a  mfflcient  (jiiantity  of  wntrr  upon  it ;  th^  oilica,  if  any 
be  preMDt,  will  b«  foun<l  in  an  iiwoliibU-  Htati'.  It  may  then 
be  oolLectcd  on  a  filtirr,  wanhed,  dried,  ignited,  and  weighed. 

4.  Tlie  !i(|ni>r  liltcred  frcon  tlu:  jtilina  being  tested  witli 
carbonati-  of  atiiiDunia,  will  ]>r(Nluce  a  white,  Ifaiky  preciptlaM 
of  nluMiHa,  if  Itiat  earth  in  preMuiL  Tliii«  prfy-ipitate,  which 
is  bulky,  should  be  washed  with  hot  water,  thoroughly  dried. 
Ignited,  and  then  weighed. 

6.  If  the  putush  contains  any  perorj/dt  iff  ir»H,  it  has  ■ 
brown  or  reddish  colour,  and  upon  dissolving  it  in  boiling 
water,  the  peroxyde  of  iron  is  left  in  an  insoluble  stale  ;  tJie 
(guantity  may  be  deli-nninnl  by  eollcvting  it  on  a  flller.  wash- 
ing it  thoroughly  with  hot  watvr,  drying  it  perfectly,  aod 
thro  igniting  and  weighing  it. 

6.  If  a  chloride  (chloride  of  potaSMum)  is  present,  it  n 
b«  dcMottd  by  dissolving  a  given  weight  of  the  potaab 
Mter,  suporsataraltng  the  solution  with  nitric  acid,  and  tlien 
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■ddiag  ft  Bolulkin  of  nilnlo  <if  silver,  wliidi  will  produce  a 
preolpiuM  cif  i-liloridn  of  nilvcr-  Tlic  liquor  oofitsiniiig  it 
•houtd  lt«  wnnniHl,  nlU-r  viiacb  the  cliloride  of  nhrcr  ma;  be 
coUeotcd  on  k  filter,  wmIkmI,  drind,  futcd  in  r  porcrlain  cru- 
CJbUorei^Malevand  wdghed.  144  grains  of  chloriilu  of  Kilrer 
ivpreMnt  84  grains  of  clilorido  of  potAMium,  or  on«  equi- 
viJont  of  any  otiier  chloride. 

7.  Or  the  solution,  supcriatorat«d  vitb  nitric  acid,  majr  ba 
tested  with  a  solution  of  nitralo  of  silver  of  a  known  strength, 
aa  for  tlie  tsi&y  of  silver  (see  Silver).  Cliloriile  of  ]H>taii- 
aium  is  almuat  iiivarUbl}'  present  in  iho  pure  [h>I«^Ii  of  «hopfl. 

6.  If  the  iwlutiou  Altered  from  the  chloride  of  silver  above 
mentioned,  beiuj;  tested  with  solution  of  clilonde  of  barium, 
yidA»  a  wliile  precipitate,  inacluble  in  water  and  iu  acitla,  il 
ia  a  proof  of  tbe  presence  of  a  mlphale;  the  precipitaUd 
sulphate  of  baryta  ma}-  tht-n  hti  collected  on  a  ftltcr,  washed, 
dried^  ignited,  and  wei;;lu:d.  117  gralna  of  sulphate  of 
baryta  represent  40  gnuDs  of  sulphuric  acid,  and  ooaaequentljr 
one  equivalent  of  sulphate. 

9.  If  a  carbnnate  is  prvMnt  (carbonate  of  potash),  tlie 
nddilinn  uf  un  acid  will  produce  an  eflvrrcsecnov.  Ths 
(|iiantily  of  the  carbonate  amy  be  detenniued  eitlier  b;  neMiS 
of  l>rt.  Fn-ociiiuV  and  Wills'  apparatus  (»«e  AlAalimthy),  or 
dse  a  given  weight  of  the  solution  b^ng  diluted  witli  water, 
a  solutiou  of  chloride  of  bariuiu  should  be  added,  which  will 
then  produce  a  precipitate  of  carbonate  of  baryta.  Whtw  tbo 
pn^cipilBlc  haji  Minipletvly  nottled,  which  requires  nevcral 
hnura,  the  liquid  is  poured  on  the  filter,  liol  water  i«  then 
added  to  tliH  preci)>itivti',  anil  nl^cr  haviug  shaken  it  ^  iolentl;, 
it  is  allowed  to  settle  again.  Tliis  operation  luiving  b«on 
repeated  several  times,  the  precipitate  is  finally  collected  on 
a  filter.  The  funnel  must  be  sheltered  from  the  coolaet  of 
the  air  during  the  filtering,  in  order  to  guard  agunat  the 
carbonic  acid  of  the  air  augmenting  the  quantity  of  the 
earthy  carbonate  produced.  The  precipitate  should  then  be 
woahed  until  the  liltcrud  liquor  cuaaca  to  afford  a  prccijutate 


I 
I 


POTASH. 


471 


when  tested  with  ottrate  of  tihcr,  to  whloh  •  Utllo  fn-c  iitirii- 
■eld  hu  betin  ndiled.  Tlie  turlwciKie  «f  baryU  on  ibc  fliurr 
i»  tlien  dried,  i|[nited,  and  weighed.  It  do«s  not  tow  any 
cvbonic  iiciil  t>y  i^iilion  ;  eaeli  y^nin  of  cvbumit'?  of  bnrytii 
GonUlns  0.22'(H  rcniin  uf  t-arboiitc  ucid,  wbicli  rcpri-fM-iils 
UicirefoT«0.6<1166  groin  of  carbonate  ofimtuh. 

10,  If  butb  ■  tulphatf  and  a,  carboftnU  are  iNreaeiil,  and  m 
iwlittion  of  clilorich  »f  Ixirinin  U  uMtl,  th«  pm-ipitalc  will 
voiifiet  of  botli,  sulphate  and  carbonate  of  barjrta.  Tka^ 
roiteclive  precipitate  sliould  thoreroro  bo  washed,  na  abova  j 
said,  dried,  and  weiglied,  al^r  which  it  should  he  treated  bj 
hydrochloric  acid,  which  will  diMolve  tlie  carbonate  Mily,  aitd 
learo  the  sulphate  in  wi  inwiuhte  slate,  (be  weight  of  wliich 
bang  now  taken  will  aliow  the  relatlvo  proportion  of  boili 
— balMWM^  the  lost  fnnu  ibe  collective  weight  iudicailnf;  tlie 
praportioQ  of  carbonate. 

1 1.  IT  trmcea  of  lime  ar«  present  in  the  pouah,  oxalie  acid 
win  prodaoe  a  precipitate  of  oxalate  of  lime. 


POTTERS*  0BE.^8e»  GaUna  and  jaqmfaut. 


POUNXA^Soe  Bv^mx. 


PRECll'ITATE  PER  SE.— 8e«  BerarytU  tff  Mrnmrg. 


PRINCE  KUPERTS  METAl — Sec  Bnm. 


PROTOXTDE  OF  LEAD.— See  Litkarg: 


PROTOCULORIDE  OF  MERCUBY.— Se«  Corrpnvt 

StibUmatt. 
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PRCSSIAN  BLl'E. 


PRCSSIAS  BLUK. 

1.  The  Prusnan  blue  of  comnwrce  is  seldom  pure.  It 
Ke<iierully  cuntains  hifttrate  of  alumina,  or  banc  »atlM  ef 
uliiminii  miU  oi-gde  <^'  iron  i  h  i»  uI-m)  frciiuiMiUy  «dultcrmlc«l 
wiili  ttarch,  und  with  earioiutlr  t^'  lime. 

2.  Willi  rVHpoct  (o  alumina,  il*  jin-wnoe  could  httrdljr  b« 
cntleii  un  nclullrmtion,  bocAiiitv  inrmerVf  a  certain  i|UBatity 
wild  ulwnyn  ndili'd  in  onter  to  Mturnti'  the  fn-c  nlkali  em- 
plojt^d  in  tho  manufacture,  and  the  proci|>itDtcd  aluiniDa  does 
not  interfere  with  th«  colour,  at  lea«I  to  the  Mnut  extent  u 
pttroxjdo  of  ircHi,  which  would  be  pnrcipilnti^  by  tb«  alkali 
and  give  a  green  buc  to  ibn  [irodiUTt.  Pruuiaa  blue,  buw- 
ev«r,  being  alway*  prnpured  now  with  pruviialeor  )mtaah,  tlw 
Addition  of  uluni  in  jHirftH^Uy  unnecnuary,  except  a»  a  mra m 
of  augmenting  tho  weight  of  tho  pigment. 

3.  fruMian  blue  cnn  be  purilied  by  first  pulverizing  il, 
and  digCHting  it  in  dilute  bydruchlciric  ndd  for  about  forty- 
eiglii  huufft,  and  pouring  ii  lurg<'  'luantity  of  water  upon  the 
mass.  The  PriuHan  blue  ri.-nuiin.'<  in.iulublti,  whilat  all  the 
other  ftolM  with  which  it  ivns  mixeil  an  lukuii  up  by  the  ooid 
and  remain  in  iwlution  in  lite  vujienmiaiit  liquor,  wbidi 
Blioutd  Iw  dncantt^d,  and  replaced  bf  a  &esli  <|uatitity  uf 
water,  and  »n  on,  until  u  few  drops  of  water  on  Iming  evapo- 
rated leave  no  residuum,  Dintillod  water  must  be  used, 
because  if  common  water  coutoining  bicarbonate  of  Unic  in 
solution  were  employed,  a  portion  of  the  Prusalan  blue  would 
b»  decompowd  into  oxyde  of  irua  uud  ferrocyanurci  of  c*l- 
dan,  wfaich,  bting  voluble,  would  be  wa:*hed  away. 

4.  PruMian  blue  may  hIbo  be  puriited  by  dlMulviiig  a 
gjiWi  weight  of  it  in  concentrated  sulphurio  acid,  or  in 
hjdrochloric  add,  and  jxturiug  tbc  solution,  drop  by  drufi,  in 
a  large  quantity  of  wat»- ;  Uic  pure  Prussiau  blue  j>re«ipi- 
tatei^  whilst  the  other  sattM  remain  in  solution  in  the  walor. 
Tlie  Pru«unn  blue  is  then  colloctod  upon  a  filter,  washed  uid 
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diM  hi  ui  oven  at  between  212^  uid  230°  Fabr.,  until  U  i» 
longer  diminishes  in  wejglit. 

a.  IVuwian  blue  Lt  known  lo  contdn  HareA  b;  boiling  ft 
portion  of  il  in  vrntin',  wliicli  will  llieu  tbiclten  into  n  pRSM. 

6.  The  ooLouring  power  of  Pruiwian  blu«  may  tito  be 
ta>t«il  by  grinding  ■  given  wdglit  of  it  with  twcJily-llre  or 
ihirijr  liincfl  ita  weight,  or  a  Uu^«r  proporlion  itill,  of  while 
Irad  and  oil,  and  comparing  the  cokmr  which  is  thus  vii-ldi-d 
with  that  produced  hy  a  Bame  wdght  of  gonuino  rruBtiuii 
blue  treated  lo  the  ttanic  manner. 

7.  The  chamcterialies  of  good  Pruaabn  blue  are  lightnew, 
a  deeji,  fine,  blue  ootour,  with  a  copper;  hue  i  it  eliouhl 
adlierc  very  Ntrangly  to  the  tongue,  and  Hbuiild  not  efferveoce 
when  treated  bj  Bcidv,  nor  thicken  when  buil«d  in  water. 


PRUSSIATE  OF  POTASH.— See  FerroeyamrrI 


PVBOUGNOUS  ACID—Sco  rrtwyar. 


qUICKSILVER.— See  Mtu:mr^. 


QUIKINK.— See  Sulphalt  <^  Ciniitiiu. 


RED     LEAD. 

UINIUM. 

I.  This  subMaaee  baa  all  the  characicra  of  a  plombMle  of 
oxyde  of  lead  i  »  MnijJe  aualfxed  bjr  IlenKlJu*  wai  found  io 
Gonaift  of  I   erjulvalMit  of  deuloxydr,  and   I   eqtliviikint  of 
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protoxyd*  «t  Uwd  (iniO,  ]1>0) :  nnothcr  WUAplA  Mlll]nii3'<lft 
M.  Longch&mps  gnvc  I  (viiiivalcnt  of  di'uluxyile  of'ftiS'nV 
6  equiralcnu  ot  pratoxjde  of  Ii^acl  ( E'hO,  S  l^bO).  >l.  Iloulou 
Labi  Hard)  nv  rojir««cnU  iu  eompoMtJon  as  being  1  equivalent 
of  i\mloxyAe  o(  load,  and  3  (.-iiuiraleiits  of  prataxy(t«  of  l«td 
(I'bOj.  3  ru>).  Lasily,  M.  Duniaa  rc[in;seiits  U  u  being  S 
equiratcaU  of  protoxide  of  lead,  and  I  equivalcot  of  deti- 
loxyde  of  lead  (2  FbO,  l>bO,). 

2.  Tliio  important  Mlieie  is  often  itdulKrfllei!  by  earlhg 
t«bttaHcts—%\ic\i  as  brick-dtist,  rrd  tiehrf,  «r  with  eoleolhar. 
Tbesu  impuritiea  maj  be  vii.->il/  iwparAted,  and  thiitr  amount 
detenuiiieil  by  boiliiiK  fui-  Homo  lim^  a  known  wojght  of  th« 
red  luiil  wiib  nujjtir  and  woiur,  with  tlie  ndditioii  of  ■  mult         i 
qujiulity  of  nitric  acid  |  tbe  dculoxjilc  of  Iriul  bccooiM  thcn^  ^H 
\>y  ooiivt-Mwl  into  proloxj-dc  of  IcJi'J,  irbich  iHmiJvo*  in  tiK  ^^ 
■ciil,  wbiUt  the  impurities  rcmuin  insoluble,  and  ma}-  be  Mpa- 
ral^d  by  flltpriiig:,  they  are  llicn  waabed.  dried,  and  weigbed.   ^| 

3.  Ai  red  lea^l  Is  produced  from  Utbarge^  it  may  contain  ^B 
nit  tbc  impurities  of  tbe  Utter,  namely,  co|iper  and  silver. 
llw  prMcnctt  of  thmc  siibntances  in  certaiu  man tifac lures  U 
very  ot(}ectioiniihlc ;  tbii«  i»  wpecially  llie  uaae  witli  tlmt  of  ^j 
crista],  lo  whicti  tbcsc  oxydea  vould  impart  a  colour.  Tbe  ^| 
4U0TC'  impurities  may  be  detected  and  eatinmlL-d  exactly  tn  ^^ 
the  manner  described  in  tbe  article  on  Lilhaiyt,  to  whicb  the 
reader  Ls  referred. 


RED  OXYDE  OF  MERCUKY.— Se«  Permxyd*. 
Mcrcurjf. 


HE!)  PRECrPITATE.— S«  IlrroiyA  </ .Vwiry? 


RHUBARB. 

1.  Rbnliftrb  U  the  root  of  a   plant  of  wliicb   Ibere   nni 
seteml  rarictic*.     According  to  Dr.  Goebel,  *'  that  rhubarb 
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whkh  is  usually  ubiainvd  in  ihu  druggirts'  nnil  Dpoilieoarie»' 
9ho|ict  oonKtt  frotn  Chinn,  Htul  two  apocieaof  Chinr«c  rbulMrb 
are  known  in  trade.  Tlu:  unv  is  tormcd  RuMiaa,  Mookovian. 
or  Sib«rinn  rliuhorb  ;  iW  otlior  Kaai  Indian,  Chiavm-,  Dan- 
ish, Duititi,  tu:,  rhtilmrb.  Tlic  I.iltcr  is  brought  to  Kurope 
from  Canton,  by  ka,  in  vcsaclsof  dilT<:r«iit  uatioos,  M|)ccia1ljr 
English  ;  and  this  is  lli«  cause  of  the  difleraiit  appollatiMM 
hj  which  i(  is  known.  That  auch  b  the  caat,  ia  as  well 
known  as  that  th«  Siberian  or  Rusdnn  rhubarb  b  tnuis[>orted 
to  Russia  via  Kjuclita,  and  sent  front  Moscow  and  St.  Pvlcrs' 
burg  to  other  otturitricj. 

"  Th»r«  fUHb  tiotwL'vii  RuMiia  andC'liinn  a  commercial  Irvaty, 
according  to  which  the  CliincM  goTcromcnl  is  bound  to  send 
a  certain  (luantitj  of  rbubarls  of  a  particular  description,  to 
l^nchlo,  wh«ro  it  is  r«c«tvcd  by  otHcora  of  lh«  RuMian 
government ;  in  excbaitge  for  widch,  on  tbe  part  of  Basat,  a 
ccrlaiD  quaniil;  of  furs,  of  a  peculiar  qoalily,  are  (nuwmittod 
lo  tbe  ottoers  of  tbe  Chlneeo  goTenini«Bi.  lids  rliiib«rb  is 
called  RuMtoii  rhubarb. 

"  For  the  purpoeo  of  furntshii^  Kjacbia  with  this  riiubarb. 
tlw  goveraora  of  the  proviucee  where  the  rfiuberb  Rrows. 
publish,  according  to  orders  offldally  received  frotu  Pekiii,  a 
proelainulion  for  collecting  rhubarb,  nnd  contract  with  I'uch 
of  tli«  collectors,  or  their  fMlotw,  lu  to  prioc.  TIm»c  furtoro 
or  dealer*  bring  tbe  rhubarb  to  lyjachla,  wliere,  and  oAer  ihtr 
deiivrry  has  been  elToctcd,  t\u-y  raeeirc  an  acknowli^lKeaneiit 
of  the  qunnlilj.  This  the/  hnnd  ovfr  to  tlicir  govcrnitr,  and 
receive  [wyuient  as  llxed  by  tbe  prvriotis  contract  with  him. 
"  Tlw  lro|>c>rted  rhubarb  is  then  carefully  examined  at 
l^actilA,  by  RiiMiiui  government  oflk-ent.  Some  uf  the  roaxs. 
suspected  not  to  be  of  the  sort  ivquiird,  are  tried  with  n 
l)or«r.  In  order  to  nswertaiu  llicir  (|u«lity.  T)i«  rhubttrb  i» 
then  IVeed  Oom  all  fordgn  matter  t  agdn  pared  and 
ras|>ed :  tliat  whlob  baa  b«eB  n^led,  as  well  as  tbe  rind 
mill  nibbisb,  belongs  to  the  Chintate,  who  take  bock  tti*- 
rf-^tYted  pieocs  again  to  China,  whilst  the  rind  and  small 
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fragiDCDU  are  burnt.  Tbaa  it  hiipiwtu  tliat  trom  a  given 
i|oaiitity  of  tbo  rkubub  imporlct),  tiikiiig,  lor  lni4laii«e,  1000 
pounds,  it  ntYnn  Imppenc  tliat  from  2  ki  30O  )iouiirlA  nre  re- 
jectetli  acconling  to  tlie  degrees  of  can:  willi  wtiich  tlu!  muim: 
may  hovo  bvcn  prvvioufJy  prcpurcxl  bjuI  •rl«ct«d. 

"  At  Kjsctita  tho  rhubarb  U  ngnin  piickrd,  forwanlMl  lu 
H(»oow  and  St.  Petersburg.  itnH  there  kept  till  aold  in  tli« 
warp!iou«ci>  of  ll>c  govcramcnt  druggists.*  At  Kjiirhtn  lh« 
rhubarb  it  packc<I  up  in  dcalTlieets  wbi<;h  an;  doTc^laikd, 
glued,  and  plaocd  iuudo,  taking  caro  to  put  the  largur  pi«ow 
of  rhubarb  on  tho  out^de,  and  to  fill  up  llie  iiil«Tvnl«  with 
the  smaller  ones  so  cloaely,  tluit  it  is  impomlble  to  return 
into  the  same  cbesi,  afWr  liaving  taken  it  out,  that  qnauUiy 
of  rhabarb  which  mny  have  b>;wi  pix;vioii«lj-  jnwrkiil  thvrdii. 
ThetK  chosta  ar«  thim  overcast  with  moiled  pjtch,  ami  oftor* 
wards  oovcrod  with  raw  hidca  turnvd  ineidc  outi  the  faaiiy 
ddn  lying. on  and  adhrring  to  llic  pitt'h,  so  tliat  it  niny  tir 
Hid  by  this  mnnn<.-r  of  puclcing  the  dnig  is  lieriiictivally 
inclo«cd. 

"  RuMiao  rhubarb  ia  diH^dcdly  ■uperior  to  Knsl  Indian. 
It  is  found  llirougliout,  but  It  is  mere  Iktion  to  acKn  iliat 
it  may  be  i)i<lin;iuii>tiod  by  the  pcculiai-  form  of  the  [nevest 
and  that  <-jich  single  piece  is  picreed  with  holes,  as  ts  now 
and  then  prctcntlcd.  In  the  eJwats,  pioccs  large  and  siooU, 
tlal  and  round,  angular,  {Herced,  eocn«  bearing  the  marks  of 
the  boror,  and  also  some  p«H*eolly  &ee  ftoni  siieh  marks,  are 
ntiscd  together.  They  are  of  a  ycllowisb-rMl  colour,  and, 
when  broken,  present  the  nrelUknown  beautiful  red-and-wUti) 
marblo  npiKvmnov. 

"  The  staloBoni  of  sonx^  wrilerr,  iliat  for  the  iinjierial 
court  of  nessia  only  a  white  epeeies  of  rhubarb  ia  used^HUKl 
this,  it  is  said,  taken  from  Rlwutn  leueorrhizum,  (I*iillas>^ 
is  wjually  unfounded.  Tlie  «amo  rhubarb  aK  that  we  have 
just  described  is  alao  uaed  lor  ibe  liu|ierial  Court,  vxceptlnfc 

*  In  BunIi,  u«mt  droggSM  ptactiMi  lii*  Uail«  under  a  Bttnit  f^M 
{.OfcrnlnanL  ^^H 


.■en     ^B 
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Ibal  otil^  Mund  nnd  fine  root*  nre  M>Ic«tod,  m  a  inatt«'  of 
Munu!.  The  Uturum  Iciiotirrliiziim  (Fnlbs^,  which  Jolin 
V.  Sicvcra  diMOVcrc^  in  Ihc  Sangorian  fltep|>efi,  anil  whirti 
ho  called  Kheum  narum,  have  also  been  HJuce  fuund  lli<-r« 
hj  Dr.  Meyer.  The  root  of  ihu  jJant  i.t  spreading,  while, 
and  pu)«cfl»es  nn  Insipid  »Vnay  tant?,  not  u  all  like  that  of 
rliiiharh.  Tlie  real  rhuhurb  i»  likvlj'  to  he  the  Khrum 
fluiitnle  I'Don),  or  Rlieam  einodi  (WalHch),  which  grows  on 
|]|R  [liinalaimn  inountnin*. 

"  K-wt  Indiuii  rliuliarb  in  oo11kc(«<I  in  the  Mmnn  provinees 
when-  the  Kunian  i«  obtoinfed.  Tlw  coUcotion  of  rhubarb  i* 
under  no  rcrtriction  of  the  Chinese  government,  nor  do  they 
take  any  *»n-  of  the  rhubarb  tn«U',  which  u  cnrriod  on  by 
private  iniliviilualii  at  Canton.  TTi«  proprietors  of  iiuantili«it 
of  rhabarb  sett  llicm  at  an  arbitrary  priee  to  iMt  Indiami-a, 
Amenean^  Dutelunen,  l>ane8,  fkc.  Of  tlicce,  bowover,  tli« 
Knflish  buy  the  moM. 

*'  This  KasI  Indian  rhubarb  la  considerably  inferior  in 
<iua]lly  10  the  BusAian  :  it  ia  an  ueiublage  of  good  and  bad 
specie*,  which,  even  if  Ihey  be  sound  and  well  preMrred, 
tMCtilially  dilfcr  from  the  Ran«ian  from  the  cirviMutaaee 
thai  they  arc  not  Mvorally  delected,  and  pared  a~aiii,  an  are 
tlie  Kiw«ian,  and  by  whicli  precede  all  foreign  iBaller  ia 
mparated  from  the  latter,  together  with  the  bat  ranalna  of 
the  cuticular  sulKtnnre.  Eaut  Indian  rhtil>arb  u  not  allowed 
to  be  imported  into  Rauria. 

"  From  RuMia  the  carefully  pared  and  particularly  aeleded 
rhdharb  alone  U  ex|>ort«di  whiUt  the  rhubarb  expoiUd 
from  Canton  ia  in  the  same  state  as  when  brought  then:  by 
the  Chlucae,  be  it  of  good  or  bad  quality  t  and  this  ha« 
glren  ri»e  in  Germany  to  the  cotumercial  tenu  "half  oiid 
*■  wlioUy  puriAed  rliubarb."  It  \a  not  necoasaiy  lo  mention 
that  Ibc  transit  by  sea  often  roaterially  ftfTectii  iu  quality. 

"  ThU  explanation  also  shows  why  the  Runaiau  rhubarb 
is  better,  and  at  tlie  aaue  time  dearer,  than  the  Eaat  Indian, 
and  why  it  u  genenlly  preferred.     Somctiuieit  the  liuoka- 
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rians  import  rliuborb  by  Troila)  to  Rumia.  It  !»,  licwever, 
of  ua  inferior  ili^wription,  niuvlrMlj  [iBrr<t,  piurcci)  with 
larg^  tiolw,  an.<l  very  light ;  livocc  tho  iMino  or  Buchanan 
rhubarb." 

i.  Kiunan  and  Turkey  rhubarb  art  iilenticiil  Brtklca,  tlie 
b«st  pieces  ore;  as  above  (oud,  in  rouutlish  lumps  perforntnl 
with  a  hole,  of  a  yellow  colour  outside,  and  wbeii  broken  tlic 
iofiide  had  a  inottUd  appeaniDi'e.  Good  rhubarb  should  bo 
ttrm,  coDi|>Hct,  and  h«avy  ;  purooa  pieces  are  bad  or  very 
|inferior.  The  Chiueae  rhubarb  is  in  flat  plecw,  sckhMii  pcr- 
fbraied,  nod  Ita  taalc  and  odour  are  stronger  ttiaii  the  other. 
It  ia  also  heavier,  and  when  pulveriied  the  powder  it  red-  j 
der  than  that  of  the  Itua^aii  rhubarb. 

3.  Khubarb  in  the  lump  majr  be  uf  bad  quality,  but  is  notl 
autyect  to  adulteration  t  thli  id  nut  the  ca-tr,  however,  wlien 
pulvL'rixi.-il,  lor  the  powder  ia  oftvn  mixed  with  gaaiboKC^ 
TliiM  sopliivticDtion  majr  be  nrudily  detected  by  digesting  a 
portion  of  the  powder  in  ether,  and  pouring  a  few  drop*  nf 
the  liolulion  in  water.  If  gambogo  b  pre^iil,  a  fltio  of  an  h 
opaque  yyllow  culuur  will  be  observed  floating  on  the  surface,  | 
which  on  ud<hng  potash  is  dissolved  with  an  inteiiiivly  red 
colour. 


ROCOU.— See  AnnoUc 


ROHAN  ALDM.— See  Mum. 


ROMAN  VITRIOL— Se«  Sntphale  t^  Copp^. 


ROSIN. 


COLOPIIONIUM. 

1.  Common  roaln  Is  tlie  n<:iiduum  left  io  the  still  afte* 
distillation  of  the  different  species  of  lurpeniino.     If 
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diitillatMn  is  carried  to  tir^'iins,  the  rwin  ta  called  coihhmmi 
brovm  roain,  or  culoplioniuu  ;  in  llie  oontrarj'  com  il  in  yellow. 
Tli«  laiior,  or  jvltow  rosin  is  more  so(t  or  ductile,  owing 
poeublj'  to  B  small  qiiaiitity  of  oil  (rosin-ml)  which  it  reiaiits  i 
it  in  f^erallj  pret'erred  and  felches  a  soni«irliat  higher  price, 
but  It  is  !>elduiii  genuine,  that  is,  frvqticDtlj'  it  is  oulj  tlie 
common  tiTOwn  nwn  wliicli  liu  been  rendered  j'eltow  bj  an 
admixture  of  leaftr.  In  vflect  it  la  lufSdent  lo  lx»l  llie  brown 
rojin  iu  water  for  somo  time,  lo  <^onve^l  it  into  jellow  roun. 
Brown  rtuio  ntay  thus  iRil»bo  a  goo<l  deal  of  wnler 
in  a  few  minutes.  This  adaltcration  is  detected  by  expoelitR 
the  yellow  rueiu  to  a  dr;  atoun-hcat  for  four  or  five  hours, 
the  geuuiiie  yellow  rosin  rainains  unaltered,  whilst  that 
wbieh  has  been  mixed  with  wnter,  by  losing  it  returns  to  the 
state  of  brown  n»in. 


nOUGE  VEGETAL.— S«c  &^«fr. 


RU&I.— See  Itrandy 


SAFFLOWER. 
UASTARD  SAFFRON.    SAFFRAKO^.    CARTHAMUS. 

1.  SaiHowcr  is  tn  Dal  eakos,  and  has  the  Mme  n]>j>raranee 
as  saflWxi,  (from  which,  liowever.  It  Is  readily  di»tinguij.h«d 
by  simple  inspectioD,)  but  it  has  ndlber  the  tatto  nor  o«U>ur 
ofsafiVon. 

2.  BaRlower  conlaliu  two  colonring  nuUtcrs,  the  one,  which 
is  yellow,  is  soluble  In  water  ;  iliv  other  Is  ni,  and  la  ex- 
tracted by  earbonate  of  alkali  toil  ralrie  acid. 

i.  Th«  ben  aaiBower  cofnca  (mm  Indio- 
4.  G«od  Mjflow«r  ahouUl  yield  about  Ave  per  cenC  of  red 
colouring  matter,  that  which  b  tact  with  in  conuneree  tn  the 
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Ihjuid  state,  ontlur  tlt«  Maan  of  rrtrael  of  MtJflow«r,  or  of 
nw^  r^tal.  ts  gcnontUjr  mixi-J  villi  fimij  pulvoriwd  ula 
The  red  colour  is  cxtractoi  hy  firet  Irvating  the  ««fng<«cr 
with  cold  water  for  n  loD)t  Ximt,  in  ordiT  tu  rcnmre  Uw 
7«Uaw  colour  i  the  wrtshing  va»»t  b«  contintK^  nnlil  tbr 
tvstcr  |iaa»c8  colourless  through  a  filler,  imd  hr  treiiting  it 
nfierwartU  with  alcolwl,  tbc  red  colour  is  tnken  uji,  nnd  nm; 
lie  boUled  bjr  eva(>ontlog  the  aloohoL 

S.  Or  tiifT  b&Ting  removed  tlie  ydUyir  ctiloaring 
as  just  said,  tli«  red  oolour  uiajr  be  extnwied  hy  mttcenti 
the  afilaircr  for  tui  lu>ur  or  two  in  its  own  weight 
water,  conlnininjt  oiwlvnth  of  ita  weight  uf  carbuoutt-  of  inxlf 
'Ilie  liquor,  which  hIiouM  limte  a  very  hrowu  colour,  tthould 
he  scparaK-d  by  sqimtxing  the  iDaoerntfd  Mtllower.  Skfim 
of  cotton  ulioutd  then  bv  imDiereed  in  Uk  li(|aor,  uid  ciiher 
Icmim  juice,  or  a  aotutiua  of  citric  acid,  or  of  tortjuic  add, 
bdpg  added  in  sufficient  <iimntilj  to  saturate  the  alkali,  ibe 
Utjuor  becomes  red,  and  lh«  red  matter  (tvrlhaiuic  lu-id) 
beootnes  aoon  Itxcd  on  the  cotton  mixed  with  a  little  yellow 
onlouring  matter,  which  Is  subsequently  rennoved  by  wutung 
with  water,  The  cotton  thux  treated  sliould  now  be  pItiQgtd 
into  a  bath,  caasisting  of  20  porta  of  water  and  two  parts  of 
cnrboiiati'  of  soda  ;  the  cotton  becomes  tniinediatcly  decolour- 
ized, and  ulW  having  witlidrawn  and  squeexed  tt,  tbc  rei 
colour  is  pTccipilatnd  by  pouring  leiuon  juioe  into  tbc  m14 
bath. 

&  According  to  Dunius,  the  best  niciliod  of  tcfiUng 
aafllower  coDMSis  in  taking  a  vri-tj{bed  iMin|>le  of  the  Mfllowari 
waslii:^  it,  and  treating  it  with  carbonate  of  mmU,  na  abttVA 
Mid,  prcc)|Mtatln|;  the  red  oolouring  matter  upon  n  known 
weight  of  skeins  of  eottoii,  and  comparii^  ibe  depth  or 
intensity  of  the  voluur  thns  obtoiiKid  with  other  portlona  of 
sluinB  of  ooiton  of  a  some  weight,  dyoil  witli  a  Mme  weilgkl 
of  Mfllower  of  a  known  quality,  or  with  Toiious  aamplta 
of  nfflower,  by  wliidi  ibctr  comparative  value  10*7  In 
•seertained. 
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SAFFRANON  — Sm  8a,^htt*r. 


SAFFRON. 

CROCUS. 

I.  SftffroQ  is  met  with  in  oonuneroe  tuually  in  round  flat 
cakm  (Ponriui  tnffrftn  i.H  in  caites  of  trmn  niiir  to  twelve  inches 
in  diameter,  and  frota  imic  half  Ut  tlirev  iiuiini:ni  at  nu  inch  In 
iliicJiiicw,)  which  are  fonnnl  of  the  stignwta  and  styles  ol' 
the  crocM  fa/it'W,  and  contain  a  yellow  colouring  matter  of 
great  intensity,  soluble  in  water.  Saffron  was  originnlljr 
importi-il  from  P«raia,  but  it  ia  now  imported  also  frotn  ilir 
continent,  and  it  is  prepared  betddea  to  a  ecrlain  extent 
in  Engluid  (Canibri<^«j<liire).  Engliah  Mflkm  fetches  a 
higher  priccb  The  Alammtout  petals  of  Parwan  saifron  arc 
much  laiig«r  than  those  of  Knropeaa  saAon,  and  they  ar«  nr 
the  MOM  tim«  darher  and  leas  imbued  with  flavour  and 
colouring  matter. 

3.  Good  i^alTron  is  in  long,  flexible  filaments  of  a  rrd 
valour,  it  has  a  peculiar  aromatio,  agrooabltv  pungent  odOitir, 
uik)  a  warm,  soowwhat  bitter,  lasto.  The  cake*  should  toel 
II  litil<:  moist,  of  a  eloM  texture,  and  stain  the  fingers.  Tlist 
which  contains  bat  few  tiamina,  which  aro  easily  rccogntitcd 
by  thdr  aittMera  and  floe  yellow  colour,  is  the  best.  K  the 
cakes  have  a  brown  or  a  pale  yeUow  colour,  feel  unctuous  or 

clammy,  it  is  a  sign  that  tltey  are  loo  old,  or  of  had  ^luality, 

ud  should  be  n^ected. 
S.  The  priee  of  ssflTron  bdi^  always  high,  it  is  often 

adulterated  to  a  great  nxinni  by  an  admixture  of  Other  plants. 

such  as  tlie  {letals  of  Nafll'iwnr,  and  other  aafastBlkDes.     This 

adulteration  it  doteet4)d  by  boiling  a  portion  of  the  sample  ia 

water,  and  oomparing  the  fibres  with  tlieee  of  a  portion  of 

geauine  saQron  treated  in  the  mbm  RUSBDar. 
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4.  TIi«  r«laiiv«  colouring!  power  of  the  artkle  uajr  serve 
aluo  M  *  criterion  of  il«  goodncM  ;  (lio  experlineat  U  per- 
fonaed  with  tlic  colorimetur,  CJtACtty  u  docribcd  tn  the 
arliclfs  od  madder  and  indigo. 

i.  Somelinus  saffron  wliicli  has  been  pwtially  (Icprivoi  of 
iu  colouring  rnatler  by  iiiluBion,  !h  dried  and  again  oflbred 
for  aile.  t>ucb  NalTran  i^  rv<;ognizablQ  by  iu  dull  red  colour, 
which  is  uniform  nil  tliruugh,  and  by  it*  odour,  which  Is 
much  fainter.  It  ocarccly  im])nrts  k  ycUow  colour  to  water 
lor  aalivL 
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SAFFRON  (BASTARD).— See  Safffomr. 


SAL  AMMONIAC. 

HCKIATE  OF  AMMO.VIA.    HYDKUCHLORATE  OP  A] 
MOMA.    CHLORIDE  OF  AMHONIL'U. 

1.  Sttl  iiminoiiiiic  is  mot  with  in  ooounerc^  in  thr  shape  i 

colourleM,  tronducont  cakes,  conoave  on  one  side,  and  i?gnvex 

on  the  other;  or  in  coniod,  erystalUne^  and  wliite  tnnsMns 

liard  and  somewhat  diullc,  and,  ooo»«|ui^ntly,  difEoult  lo 

IMtlverixot  tbia  aalt  i»  iiiudorous,  but  Ihd  a  bi[t<:r,  acrid,  and 

fresh  taste.     When  pure  it  crystalliiea  from  its  solution  ia 

octahedral,  ciilnc,  and  plumose  CTystals.     lis  s]K>ciAc  gravity 

U  IAS.     It  Is  inalterable,  or  very  slightly  deliqaesceot  In 

the  uir;  *oluble  in  three  parta  of  cold,  and  iu  about  its  own 

weight  of  bodllng  water  i  it  Is  C(>m|>letely  soluble  iu  alcoboL 

III  dbsolving  in  water  it  producitt  cold  t  it    is  fiisedjkod 

volatilised  without  dcconi|ioiit)on  by  beat. 

2.  Sal  ammoniac  generally  contiuDM  but  few  impuritica, 
which  consint  i>rincipally  of  a  little  tulphatt  of  tnnmotua, 
ehhriite  oftodinm  (contmon  ealt),  aitpkatt  ^ndOt  and  tut- 
pAnte  of  maijntsia.  SometiiBeB,  also,  it  contauis  some  inm  or 
lead;  the  first  substance  is  derived  rrom  the  volatiliatioti  of 
a  little  chloride  of  iroti,  with  which  It  combines  to  fbm 
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a  double  cbloriile  of  iron  and  of  aouBonia.  The  sceoni]  nab- 
stwiee  (the  lead)  oomm  rram  th«  contact  of  the  calc«  of 
Ml  unmonUc  with  the  lead  dome  or  cover,  agaioat  the  lidM 
of  wliidi  it  gradually  oondenacs. 

3.  Sulphate  ifammema  is  d«tecl«d  by  ^wolTbg  ■  portion 
of  the  m1  amnM&iM  in  pure  mtter,  and  teatiag  tkc  •ololfon 
with  one  of  chturide  of  barium,  whl<;>i,  if  sulphate  of  ani- 
nioBia,  or  any  otlwr  aoluble  Htilpliate  be  present,  will  prodoni 
a  white  prmjulato  of  Mil[Jiate  of  bunrto. 

■I.  Tlie  otlior  impuritiea  arc  wmiljr  dnlwlwl,  l>«rauae  Ihcjr 
are  fixed,  aod  tlMrefon  by  heating  a  portion  of  ttio  m1  am- 
moniac to  mbwM  in  a  pblinuu  crucible,  the  impuritiea  will 
be  led  l)dund. 

.5.  If  it  were  deaircd  to  identify  tli«  preoi.'noe  of  Iron  and 
of  U-ad.  it  nay  bo  done  by  ^Molving  a  portion  of  tlie  m1  ain- 
Rinninc  in  water,  am)  dividing  it  into  two  portions,  to  one  of 
whicli  a  liltle  nitric  acid  i^  Gnt  added  i  and  if  by  pouring  a 
drop  or  two  of  ferrocyanidc  of  potassium,  a  blue  prediulale 
b  prodnced,  it  indicates  llie  presence  of  iron.  The  preaeucc 
of  lead  is  d«tcclnl  by  passing  a  current  of  sutphurctted  liy- 
dngco  ihrnugh  tbo  second  portion,  which  produces  a  block 
preoi|Mlate  of  »ulphur«t  of  lead. 

-  6.  The  aqueous  solution  of  pure  sal  ammoniac  slMoId  Iiave 
no  artiun  wliatever  Upon  le*t-p«pcrii :  it  sltonld  not  be  pred- 
pitaicd  or  djucolourfd  by  cither  snlpliun-tted  hydrogen  or 
hydrosHlpliumt  of  ammonia,  nor  by  a  solution  of  plioophale 
of  sods  and  omnkonia.  It  should  oompletely  rolatilixe  by  tg- 
nllimi,  and  if  before  thu  complete  TolatUixation  of  the  salt  an 
nbnndoDt  residuum  of  charccal  bo  oboerred,  it  U  a  proof  nf 
the  pre*«ncu  of  organic  matter. 


SA.L  DE  DUOBUS.— See  SutpKaUof  Pt>Uuk. 


SAL  PRUNELLA.— bea  Him. 
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SHELLAC 
SALTPETBE.— S«e  Mtraie^  rkifoiA. 


SALT  (COMMON).— Soe  Chtoridt  tf  S^ium. 


SALT  OF  SATURN—Sm  ^»Mlr^Z^ad: 


SALT  OF  %O^V.}L\..—^itt,  BiHOJtalaU  of  Ilotath. 


SEDLITZ  SALT&— Sm  S>itpkatf-  of  3faffne»w. 


SEED  LAC— Sco  Shtltat. 


SHELLAC. 

GUMLAC. 

1.  Loc,  stick-loc,  seed-liK,  and  slielloc,  are  the  names  of  s 
Bubstanoe  obtaiDed  from  incru.tUlioii*  mitdfi  by  an  ionot 
(oocouB  Iftcca),  sLinikr  to  tbu  cocliinciJ  on  tho  brandies  and 
twigs  of  Berornl  trws  in  India.  Xbe  lac  is  formed  hy  ibe 
insect  inu  oeLls,  somewhat  sinular  to  a  bouBycotnb,  but 
•liflercnlly  arrnnged,  and  in  wbkli  tbe  In»cc1  iUfelf  is  gene- 
rally roun<l  entire,  and  owing  to  whoM  praMOco  8ti(i>lH 
may  be  made  to  yield  by  prnpor  trcntnwjnt  a  ivd  dyo,  nearly, 
if  not  quits  as  brigbt  as  tliat  obtained  Iron)  oochtneal,  and 
aioro  permanent. 

'i.  I.oc  in  tlie  natural  state  b  found,  aa  we  said,  on  the 
branches  and  twl;;a  of  certain  tfccct ;  not  superpcxtcd,  bnt 
encircling  tli«  brancli,  at  various  tbKtanoc*,  in  the  form  of  a 
p  rugged  tube,  of  whicli  the  branch  is  the  core,  about  half  an 
^iaeb,  or  one  inch  in  diamet«r.  Tba  blanches  on  which  the 
lae  is  deposited  arc  plucked  from  tbo  trfle,  Bubseqticntly 
broken  in  smaUer  pieocs,  sad  then  sent  to  the  basar.  Socli 
loc,  containing  bt^meuta  of  branclie*  oad  other  deirituSf  ia 
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called  itidt-tee.     Tlia  bait  Btick-lac,  wlieii  IteU  ifiliMt  Ibe 
Itgbt,  in  •omi-lnnipimit. 

S.  TIi«  mJoiiring  matter  u  oxincteil  froni  »4ick-lae  by 
grindiiig  or  pounding  il  into  co«r»c  powder,  which  nfter 
treatment  with  water,  eon.ilitules  Ilie  terd  lac  of  commerce. 

4.  Shellac  in  nirnle  from  either  stlck-lac  or  sbcUic,  In  the 
bUowing  mannrr: — The  sc«)l>Iac,  or  Kiick-luc,  prt-vioualf 
reduced  into  cpurM  powiliT,  i*  mixed  with  about  15  per  viaxt. 
of  on  Indian  reain  culled  cUmmnr,  but  moro  freciucntlj,  and 
we  might  aay  almost  generalljr,  with  conmon  jrdlow  roein. 
exported  from  England  10  India,  tad  the  mixture  ia  theti 
put  into  a  ftmall  enliuo  bog,  about  2  inolies  in  diameter,  and 
about  i  fi'd  or  2}  feet  in  length.  Tlw  bag  ia  bdd  over  a 
cliaroool  An-,  and  a«  tooa  k»  titc  contents  have  iiuflicivnlly 
nftcnwl,  Ibc  bag  ia  twiated.  and  the  lac,  ooxing  ihrotigli 
Um  veahes  of  tbc  calico,  ia  scraped  olF  with  the  Uade  of 
«  kwf  knife,  and  wltibt  yet  hot  end  M>t\  it  la  scraped  from 
the  Iciiife  ngaiiut  the  utein  of  a  pliuilnin  tree,  and  daltrned 
thcmwo  with  the  »talk  of  n  Irafof  ibe  tame  tivc;  when  cold, 
the  abell  or  pbto  of  Eac  is  euily  detached  from  the  item  of 
ilie  trw,  and  this  eonailtutea  sbellao.  llw  diinneas  of  aliellae 
depcwU  on  iho  degree  of  pnaaure  snd  of  fluidity  of  the  lac, 
and  the  abellae  eiliibite  generally  on  one  side  tlie  maHta  of 
the  slan  of  tlie  tree  on  which  it  haa  been  flattened. 

5.  Shellac  in  pucked  in  India  in  ftrong  wooden  dieat^  but 
during  tho  joumej  to  England  titu  temperature  in  the  bold 
of  tbc  ship  is  oAea  mSdent  to  soften  the  pieces  of  sbeUic, 
which  then  adhere  logelber,  to  as  to  ooovert  tlie  content*  nf 
a  cheat  iato  om  aolid  lump  uf  lac.  Sliellae  which  luu  ihu* 
^Slomented  ta  known  umler  tho  name  of  tump  tae,  'Itie 
■lualitf  and  utcfulneaa  of  tlie  bic  it  not  tfacntbjr  drti'riomlod 
or  diniaiahed  In  the  aUgbteat  degrcf-,  llwagli  tlw  oomnwrcial 
value  of  ntoh  hu  ia  alngutarlj'  de|>redat«d,  aomoliinM  to  « 
ootuideraUe  extent.  A  fvw  jrwra  ago  I  was  eoiuultod  in 
reference  to  shdlaev  which,  with  a  view  to  e«onomiso  freight. 
had  bacit  cent  over  to  tbia  country  ia  stwka  or  roU^  imiead 
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of  in  shells  or  pklw.  ThiMc  aticka  or  rolb>  were  about 
Inch  ladiunetcr,  ami  nbout  afoot  in  length,  uf  »  good  oolotrrt 
the;  melted  readily  at  the  usani  beat,  dUeolvwI  completely  in 
iipiriu  of  winct  in  naptha,  in  eolation  of  carbonate  of  sodt 
luid  of  borax  i  when  fu.-wd  and  pressed  upon  a  cuhl  gUsf 
bottle  they  formed  n  i>hcll  in  every  res{>ect  siiuilM'  in  appear- 
■UL-c,  i]uaUty,  and  uadulnoM,  to  the  best  Uv«r  ultrlUct  aad  yet 
of  tlw  1,A00  clieets,  or  llieraaboutB,  whtuh  bud  been  sentonr 
to  (his  country,  each  weighing  about  i  cwt.,  not  one  cmU 

^Im  sold,  and  the  wliok  had,  in  conitetjuence^  been  IvSt  in  Uic 
vitrehousc«  of  the  Kast  India  docks  for  seren  years  wlun 
my  attention  ivas  called  to  the  subject.  To  becooe  markel- 
able,  it  was  ncceaiwry  to  reduce  those  sticks  or  rolU  uf  Uc 
into  iinkt^  or  ahellar,  and  this  was  a  great  difflculty,  for 
ultliouKli  lac  can  with  impunity  be  expo«cd  nltnodt  lo  a  red 
licat,  providi'd  it  he  iippUctd  only  fora  loomeat,  a  tenipcrainrc 
of  liCK)'  l-'nhr.,  a  dt^roe  of  beat  at  wrbich  lac  becomes  jtisl 
sutKcicntly  fluid  to  be  moulded,  or  proMcd  into  flakes,  ifooD* 
tinned  for  even  a  short  time,  five  or  six  minutes  for  ezonipfa, 
i»  suftiL-icnt  to  alter  iia  properties ;  it  becomes  first  ihickisli, 
then  leatlteiy,  in  which  state  it  will  barn,  but  will  not  ruo  or 
flow  i  it  hai  iMH'ome  insoluble  in  all  lueuatrua.  and  is  then 
altogether  spoilt.  1  succeeded,  howeter,  in  effecting  the 
object  in  view,  hy  means  of  an  apparntni  coiuii'liitg  of  on 
iron  pipe  coiled  in  the  sliapc  of  a  funnel,  tlirough  which 
wat<^r  wa»  mitde  lo  circulate  at  a  temj»craturc  of  300"  Falir.. 
hy  monns  of  a  Pi-rkiit':!  8tovc.  The  sticks  or  rolU  of  Inc 
were  then  put  into  tin-  coil,  and  an  they  gradually  caniv  in  coo- 

P'ioct  with  the  heated  pipe,  they  mdtod,  and  immediately  oos^d 
out  belweoo  each  coil,  and  thence  fell  between  a  pair  of  cnnl 
iron  rollew,  turned  smooth,  by  which  the  melted  lac  was 
Uniinatcd  into  a  tliiu  uniiilerrupted  stream,  or  band,  which 
was  carried  into  k  lat^n  box  or  bin,  fruni  which  it  wa.i  pocked 

'in  boxes  in  the  osuul  way,  as  occasion  rei|uinil.  The  flrst 
cheats  which  were  thus  ofTcrvd  for  sale,  however,  oould  find 
no  purchaser,  not  because  the  slicllac  was  not  good,  bai 
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indeed,  becMue  It  liail  not  on  one  niiln  \\\e  muku  of  ili« 
pfamtaiit  troo  which  harv  been  almd;  ftltuded  to  at  the 
beginning  of  llu>  wtids ;  neither  cooM  the  oodsniBen  be 
(M^ntuo'teil  to  irjr  it,  aniil  ftfter  thv  imprint  in  quention  hid 
bmn  nctuttllj  iinibtled  by  i-innilarl/  filing  04i«  of  the  iron 
rollcnt  which  trniuIerKil  to  thu  hic,  u  it  puwd  Uirough,  tlui 
^tpotninwof the  tongiiuitiiutl  fitmi'  of  th«  tree,  Ii  wm  further 
tteeeMuy  bo  to  inerMac  itnil  yd  regukic  tha  hmt,  dint  after 
puting  ihn^ugh  lli«  rall«rd,  the  altelbc  cuuM  Mill  rctnin 
Kuflkicnt  fluidity  V*  become  glcu»y.  With  IhcN  ■dditional 
[>reir«ation«  the  tJtelUc  couU  out  be  dtMingiiiHhcd  in  dther 
look  or  pnifitTtiai  from  thp  ordinnry  ftlM'llac,  and  it  then 
fouml  B  rcjidy  laoriiot. 

6.  Tliin.  transparent,  and  omitge-colotirtd  Bhellac  ib  the 
best :  thi!  next  ijudiiy,  which  i*  nlmort  as  Uglily  priM'd,  i>i 
rtUy  sMiat;  tl>cn  t^wnn  Ihr  tivrr  tMiae,  HO  caUc<l  froui  itn 
browniab  colour.  Kiiby  nltvlbc  ia  much  liarder  than  eilher 
emnge  or  liver  sliollac,  and  containa  much  leu  duaiRr 
min  I  it  luiiVo  Bccuntingly  a  hardrr  vami»li,  of  ■  brigkl 
mahogany  colour.  Orange  ahellac  contain*  n  large  portion  of 
■latnmar,  and  fuocs  alnKwt  like  wax. 

7.  When  «hellao  hn^ka  witli  a  dull  frairturo  niw!  witJi 
ragged  odgM,  il  hat  beruoverdoMd  with  rodn.  Gooil  shdi 
on  hroaking.  sboold  snap  with  a  clear  aoumli  and  tlie  «dg«8 
should  bare  a  unoolh,  Ikorny  appearanoo,  Uke  Mrong  glu«. 
When  a  handful  of  shelbo  is  [wured  ttom  one  hand  to  ihf 
Other,  or  back  again  into  the  cbmt,  the  nolao  produet-d  lOiould 
be  deer  and  sharp.  The  thtckneaa  or  tbisneas  of  diellac 
la  no  crfterioii,  either  of  good  or  of  bad  <iuBlity ;  yet  onuigi- 
abcUac,  from  itfl  greater  fiulblllty,  la  generally  In  exceedingly 
tbln  Sake«t  and  the  bent  rnbif  lArtlat  ia  in  roandi«h  piei 
■beut  H  inches  in  diamt-ter,  and  in  ihm  known  under  the 
none  of  btin«H  tkfiiae;  it  cxliibit*  aluo  thi<  marks  of  the 
plantain  tree  on  one  side,  which  of»uge  shellac  sct<laoi  does. 
ijMr  tMtac  Is  in  thicker  ILokea  tbon  orange  ahellac,  but  la 
thtotMr  than  iiUtait  iKtUac. 
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8.  Stidi-tae.  Mtd-tae  (except  tlie  impurlti«s,  soeh  aa  : 
ments  of  branc)ie»i  and  of  inaecU),  Ump,  Bn<l  tMlac,  ahoa 
oumptetcly  diwolve  Ln  tlooliol,  naplhii,  ami  in  ftUcalinr  water. 
TbcM  criteria  arc  of  great  iiaportaacc^  for  stick-lac,  and  Bum 
(specially  eocd-loc,  am  often  adullerated  to  an  incrcdibte 
i>xtent.  I  exainiaed  once  a  Ur^  number  of  Bomplea  of  aced 
lac  for  n  Tendon  merdiant,  and  I  found  tliem  tnixrd  with 
from  56  to  95  per  cent,  of  in»oltib1c  giun  t  llie  fraud  bad 
t<c«n  jiractiacd  bj  tbe  Datires  in  India,  and  tbe  importn 
fHicordingly  .Huffered  n  rarat  aerioua  low. 


SILK.— See  CoMm. 


8ILV  E  R. 

1.  Klrer  la  tbe  whitcel  of  all  metab  (  when  it  hm 
precipitated  t'rum  a  ■mlulion  hy  a  metallic  bar,  one  of  roppcr^ 
I'ur  cxiuupli^  it  i.«  in  tbi-  Mntc  of  «  spongj  mass,  conai^li&g  of 
crjrttalliiu!  gnuna,  wliich  may  be  rendered  very  cohanva  by 
pnBSure,  or  beiniiimng.  When  melted  and  couled  idowly.  it 
niTStalUxes  iu  voluiuiuuus  octahedrons,  ur  in  cubes.  tHlvtv 
ta  odourleM  and  taitelew,  a  little  harder  ibnn  gold,  but  len 
*o  tlian  copper;  noxt  to  gold  it  is  the  most  dactilc  uiid  tbe 
most  malleable  of  metals.  S>ilvcr  melts  at  about  IST.t"  Kafar. 
When  fused  in  cUwo  vessels  it  does  not  voUlilixc,  but  w, 
nxpoiied  to  a  cumnit  of  air  or  of  gas  it  docM  rapidly, 
oilver  when  In  a  Riiitc  of  fuAton  may  absorb  twenty-two 
limes  itA  weight  of  oxygen,  but  a  amall  pn>ix>nion  of  copixrr  i 
rtufficient  to  prevent  Uiis  absorption.  Ilie  cilver,  on  cooli 
iibandons  the  oxygen,  and  In  wt  <l<)ing  shoots  up  and  spa 
produciug  a  rough  siirfaot,  or  a  sort  of  metallic  ti 
The  aii«ly«s  of  the  alloys  of  silver  ia  made  either  by  cu 
Ution,  or  in  tbe  humid  way. 


SILVER. 


ABUT  or  CtLTtn  BT  CtTBLtA-noX. 


1.  This  method  Is  mure  (:«neraUy  employed,  silver  being 
«  tncul  wliiirh  is  not  oxydixiid  by  the  nir,  and  wliick  is  not 
aeasibly  volatile  at  a  fiigh  temperature;  it  may  be  scpantied, 
by  cupeilinj;.  Trom  the  otlier  oxydixable  mMals  with  which  it 
nay  be  aliuyt^d.  and  vrhicb,  bcioK  fu*ed,  ore  absorbed  by  tbr 
capel,  on  which  tlit'  nilrer  i»  retained  »  upou  a  Alter. 

2.  Ch|wI*  an;  madr  of  finely  pulvcrixed  bone-ashc*.  Tlw 
powder  is  te'mpcmd  with  water  into  a  somewhat  imnst  |MSle, 
which  u  tlien  compressed  into  a  mould  by  means  of  a  man* 
dril  and  hammer.  The  eupeb  being  T«rooTcd  (Vom  llie 
mould,  are  dried,  and  they  geoersUy  are  of  i uch  tbickneea  as 
to  be  able  to  absorb  tbeir  own  weight  of  fnw^d  litliarge. 

3.  In  order  to  promote  tbo  oxydization  of  the  base  mcloU 
alloyud  with  the  diver,  and  which  i^emTrnlly  cuaust  of 
copper,  it  is  ncccsMiry  to  add  lund,  tlie  quantity  of  which 
miut  be  incrcMed  mxording  to  tlw  proportion  of  the  ntpper 
existing  in  the  alloy.  TLi*  projiorlioD  of  copper  should  tbeiv 
fon;  be  Hpproximalively  determined,  before  proceedbig  tu  the 
BiCtual  analysts  or  assay  o(  ibe  alloy.  This  may  lie  done  by 
enpenSng,  at  once,  one  f^raln  of  the  alloy  wiib  30  graina  of 
lea<I ;  ihc  button  of  siilri-r  left  iipua  the  cupel  Tepr«»entH  tlw 
n-al  ijuiuitity  of  silver  within  2  prr  cent.  From  ihi*  pre- 
Umtnary  assay  tbc  operator  learns  what  quantity  of  Uiad  Iti- 
sboald  add. 

4.  80  graine  of  alloy  is  generally  the  quantity  taken  for  the 
isaay:  they  should  be  very  accurately  weighed  in  a  very 
delirntc  balance,  and  the  weight  of  tlie  bntton  obtained  after 
cupcllin)!.  mul|]|>lied  by  five,  will  tlierefore  give  the  per 
ornlage  uf  silver  contaiiieil  in  thi-  alloy.  If,  for  example,  tbr 
button  of  silver  left  on  the  cuprl  weighs  Id  groins,  the  alloy 
onntained,  ibcrcrore,  U  of  ailvcr,  or  90  per  cent,  of  silver 
(18  X  S  =  90). 

5.  Tke   portion  of  tbe  sample  of  silver  to  be  Msayed 
t5 
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^l)Ould  be  lint  flttltened,  bjr  lummering  it  upon  k  small, 
■tocl-wtril ;  And  it  Uie  ifurftcc  of  the  «1t«t  be  iwlle«l,  it  ■! 
be  ecriii«ii  fllcan. 

6.  20  grains  ol'  allojr  are  generally  opt-ntod  upon,  na  tre 
faid,  yet  it  is  not  advisable  to  operate  upon  so  much  when 
llie  alloy  coiitainn  I«m  tliau  80  per  cent  of  silver.  ^Vlien  tlu: 
alloy  to  be  examine)]  i.t  unic.t  HO  per  cent.,  It  la  better  to  take 
only  10  i^iLii,  in  order  to  reduce  the  ndocwity  of  cuitelling 
no  much  lead.  Id  that  casev  ll^  result  of  the  weight  of  the 
bstton  after  oupellation,  multiplied  by  An,  aa  above  aaid, 
alioiild  of  eouno  be  doubled,  in  order  to  obtain  the  per 
age  of  the  silver  contained  in  the  alloy. 

7.  Tile  <|»antili<»  of  lead  which  an  nwcwary  for  Uin 
cupcllation  of  variouit  alloys  of  silver  and  of  copper,  are 
H*  follows : — 


"^ 


niTvr 

Hint  pfT  omi 

ittfgpiUH 

toMlllaf 
WflvfaUHrAUaT. 

etlttt.           Alls;. 

BUta.        Allof. 

IMpiin  1  111)  CI- 

iO  ff.  in  30  gt. 

—      <inim 

M     —     100  ,. 

19    -     20  „ 

-   eo  ,. 

»     —     100  „ 

18    -    30  , 

_  140    , 

BO     —     too  „ 

16  -  ao. 

—  300     . 

70     —     100  . 

14     -     »" 

—  340     . 

60     —     100  „ 

13  -   ao.: 

1         2H0     ., 

10     -     100  „ 

10    -    20,. 

40     —     100  „ 
)0    —     100  ., 

«    -     30„ 
6     —     30  .. 

S30  to  S40 

«    —     100  „ 

4     —     80  „ 

10    —     100  . 

s  —  ao  „ 

Pun  mpptr. 

Pniw  copper. 

J 

8.  Let  UP  suppose,  for  ezample,  tliat  tU«  prclimlnarT 
UMiiy  has  indicated  II,  or  80  jier  cent,  of  mIvct;  tJiat  is  to 
«ty.  Hupiwee  thai  iJie  20gnunii  of  alloy  hav<!  yiddeii  IG  gn. 
of  nilver  (16  X  J  =  SO).  The  operator  ukc«  then  ibc 
quantity  of  luad  tnarke4  in  the  table  an  cori%spooding  to  that 
per  centoge,  nandy,  200  grains,  and  ho  puto  it  into  tho  cupd, 
piTviously  heated  to  a  bright  r«;d  in  the  inulHe-  The  cupal 
should  be  plaoed  near  Uw  middle  of  the  muffle,  or  Mth«r, 
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Illtle  mora  towuds  the  numth  of  tlie  muflle  than  quite  in  the 
niiJdle.    Tl»e  i?u|kI,  before  uning  it,  alioulil  liavc  been  held 
for  BOiae  tiniQ  at  tlii^  muulli  of  the  niufllc,  in  ord«r  to  dry  it 
tlioroughlj.  and  it  must  have  bc«n  grmdaally  broufuht  to  tlit- 
pn>per  beut  b«fon>  placing  the  IfWd  in  it,  for  witlioot  this 
preuiution    tlie   sliKliIe^t   pressure   of   tlie  ^^upcil-loogg    are 
oiV'a  •ufiRdeiit  to  break  it.     A  tupel,  after  ha^Hng  been 
uncG  brought   to  a  red  lieat  and  cooled,  i»  unfit    for  um, 
booauae  on  rc>li«iting.  it  l>ecom>r«  full  of  small  cracks.  The-i- 
precautions    being    borne    in   mind,  as  soon  aa  the  loud 
lia«  melted  and  liaJ  beconK  bright,  the  ofieratur  niu«t  odd 
20  groin*  of  the  alloy,  carefully  weighed,  on  brfore  taid,  and., 
wrapped  up  id  a  piece  of  pa|>er,  or  of  li-ad-foil  (the  lead  mint . 
b»  pure  and  obtdned  by  redueing  litharge) ;  or  else  the  20 
grains  of  alloy  may  at  once  bo  wrapped  in  the  uppropriolt! 
quuitliy  of  lead-fiul,  and  put  into  the  red-hot  cupvl  within 
the  taulHe. 

9.  It  i»  heal,  however,  to  fuw  the  lead  firvt,  and  to  wait  until 
it  hat  bftome  l/ri^hl  bcfor*!  adding  the  tilrcr  wrapped  up 
in  paper,  because  otherwise  a  portion  of  the  osyde  of  lead  ' 
whieh  Is  formed  when  ll»e  le«d  beffiits  to  fltse,  would  be  r*" 
daced  by  the  ebarcool  of  the  paper  containing  the  silver,  and 
tlie  carbonic  aoM  lh<i>  prtMluc^isl  and  disengaged,  might  cbdsp 
a  prqjeotion  of  a  little  silver,  and  vitiate  the  experiment. 

10.  The  silver-alloy  thus  introdiioed  into  tbo  ciipel  soon 
fuaw,  and  the  air,  ]>laying  un  tlie  surface  of  tiie  molten  nuuM, 
soon  oxydtxes  the  cuppiv  and  the  lead,  lite  surface  of  tbe 
Aised  mass  groduaUy  assuming  a  convex  sha)N>,  whilst  drops 
of  an  oily  appeannoG,  which  are  produced  by  t  be  fused  oxyili->. 
are  obaenred,  and  are  mpidty  abaorbed  by  tbe  cuiwl,  A 
portion  of  tbe  lead  evapontca  in  the  sbaiie  of  fumes,  whieh 
All  up  the  muffle,  and  eaeape  in  the  vhimney  through  IIm 
openings  in  the  sidea.  As  the  mass  in  the  cupel  gradually 
assumes  a  convex  sliape,  bright  sparks  are  oheerved  moving 
rapidly,  ond  when  tbe  moss  is  seen  to  be  reduced  to  about 
two-tliirds  of  ita  original  bulk,  tho  cui>cl  is  drawn  forward, 
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mora  towsnb  lb«  edge  or  inoui)i  of  tlic  muffle  i  tli«  brigbi 
spirkii  above  tUuded  to  imitii^iitit.'l)'  iltmppear,  utd  an;  r«- 
pJaocd  lijr  iri<lcii<H'nt  bniKlx,  produced  by  fixoeawivdjr  thin  lilnu 
of  oxydc  of  Ieft6 ;  at  last  th«  batton  of  tatror  bccomo*  fizedt 
then  dull,  and  at  last  very  bright;  this  iadicalisa  ibat  tbe  ex- 
periment is  at  an  end.    Tbe  cupel  mnat  now  be  grodunlly 
alnwn  Di.'iu«r  the  edp:e  or  mouth  nf  the  tnu(ll«  i  tliia  inurt  not 
bn  (loDc  too  Muddnily,  for  llw;  dcoxydtKpd  Inilton,  if  cooled 
too  rapidly,  trill  spurt,  and  p);rhap»  prnjivt  a  unolt  portion  of 
•lilver  out  of  the  ctipeL     If  the  h«st  ba«  been  carefully  om- 
■laged,  and  the  proper  preoautHMia  juit  menllonwl  attended 
to,  tli<!  button  of  pure  ulver,  on  being  reaored  fruni  tlin  cupel 
by  a  RBiaU  pair  of  foncepa,  will  be  firaad  aearrely  to  ad  here; 
and  al^  bruahii^  WHAhing,  and  cleaning  it,  its  surfaoe 
Mbould  be  convex,  pi^rfui-tly  even,  without  vogt-tatioD  or  ilc- 
imaaion,  and  perfeetly  bright ;  it«  bH»e.  ttiat  i»,  tltat 
which  wa»  in  contact  with  tbe  cnpel,  should  be  clean  hi 
dead  while,  like  froated  lalrer.  If  the  button  Ktrongly  aiUi< 
to  tlic  cupel,  if  itH  surface  be  dull,  and  it.4  edgi,?i  nliar]),  i 
of  roand^  it  ia  a  proof  that  tlw  heat  hn*  not  liecn  suAeiut, 
ur  that  too  little  lead  has  been  added.    If,  on  the  oontr«rjr,  ^^ 
depression  or  a  vegetation  is  obwrvod  on  tlie  surflwu  of  t)l^| 
Imttoo,  il  i*  a  proof  that  the  beat  was  too  stnnf;,  or  tliat  It 
WM  cooled  too  suddenly. 

11.  In  order  to  cany  the  operation  to  a  successf^il  Imuc^ 
it  is  necessary  that  the  euj>el  should  be  perfectly  xoiootb, 
without  cnck-1,  nud  nut  lou  di-nsc,  >o  order  tliat  tbe  whole  of 
tha  litharge  nuiy  be  absorbed.  Tbe  bone  aabcs  employed  to 
make  nipeli  Hbould  be  sifted  tlimugfa  a  homr-hair  ra«ve,  and 
WHsbi^  on  a  Alter  with  boiling  water,  in  order  to  mnore  the 
Bolnblc  aalta  wliicb  it  might  contain.  The  cupelx,  after 
being  made,  should  be  dried  and  then  put  asidn. 

12.  The  cupebi  uW  for  alloya  which  arc  very  poor 
nlrcr,  and  which  would    eonaoquently  jkU  ■  verjf 
button,  stiould  be  made  of  levigated  bone  nsh. 

13.  Tbe  determination   of  the   proportion  of  silver  by 
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ropcllniion  nqidns  ■  good  deal  of  pnrttcr,  the  aoeaney  < 
the  a-say  depend*  npoo  the  iaauagetn«nt  of  ihc  projwr  < 
of  beat  of  ilie  eupeUlng  fbniMe.   If  the  temperature  be  ' 
Iil^li,  aome  niUnr  will  bu  lort  by  Tolalilixniiun  and  imbifatlio 
in  the  cupel  ;  if  100  low,  the  silver  buii»n  mniiw  mndo  ! 
mixed  with  the  silver,    llie  knowlcdgv  of  the  proper  nsn- 
agetneut  of  the  beat  of  the  cupelling  fVirnaoe,  SO  eOMntial  te^ 
the  accuracy  of  Dm  aoalyria,  cau  be  acquired  only  by  experi*^' 
ence.      We  will  add,  that  it  in   abMlulvly  requiriie   oot 
only  to  bring  the  furnace  to  the  requiaitc  tempirrntun>,  btit^ 
it  mudl  bo  maintiuned  at  that  temperature  by  keeping  it  fu 
of  red  hot  coke.     At  tfae  beginning  of  Ibe  aa^ay,  wliitc  fu 
tnay  be  obaorved,  which  are  doe  to  the  volatili/atioi)  of  1 
portion  of  the  lead  ( the  appearance  of  tbeae  fumni  may  1 
a>  a  guide  in  the  management  of  the  heat.     For  cxnmple,  if 
ttuM  ftinea  of  oxyde  of  le*d  rise  up  quickly  and  Terticaily 
In  the  muflle,  it  is  a  proof  that  tlie  temperature  is  loo  high  ; 
ihi'  cupel  thouM  therefore  be  dravm  toward*  the  mouth  of  J 
the  raulB^  in  order  to  eool  it  a  liltte.    If,  on  tiui  oonlnu-f,^ 
the  tiaam  do  not  rise  up^  but  more  about  en  tbe  Door  of  the 
muffle,  then  it  is  a  sign  that  (bo  icmperature  it  aiA   hij^h 
enough ;   tlie  cupel  should  tbcrefoni  be  puslied  farllivr  in«i 
the  rauflle.     The  tcmpenilaro  is  right  when  the  fuuMt : 
up  iu  wreaths,  and  the  portion  of  llie  cupel  which  i«  ' 
by  (lie  fuKod  inaM,  itbould,  as  the  melte^l  inaa*  diminii 
appear  of  a  rcddiab  bn>wu  colour.     If  it  be  whtt<',  the 
perature  is  too  high  i  if  it  be  almort  black,  the  temperature  I 
too  low.   Kt«d  wbcD  all  tbcac  precautious  have  been  attended 
to,  the  experimeols  of  Tillot  and  D'Aroct  have  proved — 

14.  I  St.  That  the  percentage  of  silrer  indicated  by  tito  1 
ia  always  a  trifle  below  the  real  per  centage^  which  ia  due  lo 
a  partial  vwtatiliiatioa  and  imbibilioa  of  the  ailver. 

15.  2nd.  That  ibe  button  does'  not  r^oroualy  eonsist  of  pun 
irilrer,  but  that  it  retain*  alwaysa  trace  of  lead  and  of  cop|)erH 
for  wlicn  analysed  in  the  bumtd  way,  tlio  button  ia  (bund  te 
contain  between  Kt  and  Mt  the  meMi  belMg  M  • 
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That  b  to  my,  (lie  battoos  obtained  bj  cupeUatko,  ooo' 
gOMrall]'  ttbout  0,004  of  foreign  nwtak.  This,  bowever.  ft 
t«chiiu-nl  or  coiiiuit-rciul  i>ur|iof*s  in  a  very  triAing  error,  ytt, 
conndcriiig  tliut  tbn  lo.ix  of  nivrr  sustained  hy  cupelling  is 
tivray*  man  con«iilurnblc  tlmn  the  weight  of  the  ImpurilieSt 
wc  join  here  a  compensation  labl«^  which  opjiroximativd 
iodicates  tliat  loaa : — 


COMPENSATION  TABLE  FOR  THE  ASSAY  OP  SILVER 
BY    CUPELLATION. 


after  cupelling 

CompcnnlinK 
qiuntiiy  of  pun 
alrcr  to  be  nildcd 

Renl  ((uaiilit)'  at 

vt  nlT«r  in  111* 

'JO  gmn*. 

to  the  wcdght 
Qbulnvu. 

in  30  gmltu  of 
aMnT, 

ii«y. 

I8J)79 

0.03 

20 

100 

IS^G 

0.0& 

IS 

» 
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O.OB 

IB 

90 

ifi^sn 

o.uas 

IT 

Bi 

11.914 

0,(1  Ub' 

Iff 

BO 

\4S\ 

0  09 

I& 

TA 

I3  9n& 

o.oqs 

U 

70 

H30:i 

CODS 

13 

CS 

I1.9IW 

0.0111 

13 

M 

10.906 

o.no4 

11 

&fi 

D.90i! 

0.094 

10 

M 

Tiiai 

0.07» 

8 

4« 

i.9tlt 

0(U2 

a 

S« 

3M9 

0.051 

4 

30 

1.983 

0.0  IH 

3 

IB 
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10.  When  tbc  qiiaotitj  of  silver  is  rery  small,  rb,  for  ex. 
ampler  io  the  lca«l  of  commerce,  whicli  scaietiiiMa  contains 
only  three  ounces  to  tbe  tun,  or  CTOn  leas,  eupetlation  must 
alwiiyn  be  resorted  to,  ax  tbe  results  obtained  b^  tbo  humJd 
way  in  such  ca-ies  lue  (juite  erronmiuii.  The  qiuuitity  whidu 
I  think,  mi>wi-n«  bc»l  fiir  ru{ielliiig  such  nlloys  is  500  gnioa, 
and  from  thai  i|ujuttiij-  O.OHSof  xitvvr,  including  OOtDpensa* 
tioB  for  loss,  represents  one  ounce  of  eilver  to  tbe  (on. 
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cupel  ataj  atuorb  Its  own  weight  of  lead  ;  tf  tliC  ijaantity  of 
l«ail  to  be  ftbaorbei]  U  more  coii^denbUt,  another  cupel  awy 
be  tum»l  topny-tiirvj,  nnil  tbe  eupel  in  wbk'fa  (he  aeaay  Is 
to  be  made  may  b«  placed  uimjd  it. 

AMAT  or   BlLmt   IX   THE   IIDMID   WAT. 

17.  Wben  soluble  chloridca  are  add«d  to  a  Kilution  of 
silver,  »  pr«ci|ula(e  wbicb  is  completely  insoluble  in  water 
and  in  acid*  is  fonned,  which  lettleit  rapidly,  aiid  ili«  solution 
of  silver  opomtod  upon  is  kft  in  a  ixrfcctly  d<w  luid  limpid  ' 
elate.  It  is  then  easy  to  ascertain  wbi:th<T  tbc  chloride 
employed  b  in  excess,  for  in  that  case,  on  additioo  of  nitmte 
of  silver  will  produce  a  precipitate  ;  or  if  the  chloride  waa 
not  used  in  tufficieiit  iiuuility,  a  drop  of  its  solution  will 
render  the  silver- liquor  turbid. 

18.  The  leat-liquors  employed  in  this  mode  of  analysis 
are  :— Ist.,  a  teet-Uquor  of  nilrato  of  silver  ;  Sodly.,  a  tcsi- 
Uiiuur  of  chloride  of  sodium,  botli  of  which  are  so  prepared, 
that  when  mixed  together  in  equal  volumes,  the  whole 
of  the  tulrer  !s  prvci]kttated  as  <.-Lluridi'  of  Hilver,  and  only 
nilraie  of  soda  Mnialiu  in  solution,  as  shown  by  tho  following, 
oqualion.— 

Ag  0,  KO.  +  Sa  CL 
■«  Na  0,  KO*  +  AgCt. 

19.  TIm  teet  Uqaors  are  piepared  in  the  following  mao' 
ner : — 

TrU-Utfuor  <>fnitralt  oftUvrr. 

SO,  Tddng  the  equivdcnt  of  nitrate  of  nlvcr  as  170. 
Dissolve  I7U  grains  of  pure  nitrate  of  silver  Into  10^000  gnlua- 
racaaore,  (1000  alkalimetrical  divisions)  of  pure  water. 
Each  division  of  ten  grains-measure  will  tbcrdbre  eonlain 
O.I08  grain  of  pan sOver,  wiiiehn()reiaiu(k036orcfaloiriae^ 
•a^  oonaeqitBDlljrr  0.U4  grain  of  diloride  of  lilTcr.    Or,  in 
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olhnr  wordfl,  the  10,000  grains- in«iiiur«  conuining  OM 
oqutralmt  of  nitrali'  of  silver,  repn«e&U  of  course,  or  will 
be  entirely  precipitated,  bjr  one  nguiralent  of  chloride  of 
iHxIiuiii,  and  irill  produce  acoordingljr  dim  equJralcDl  of  chlo- 
rid<!  of  witcT, 

21.  Tbc  nitrate  of  kilrer  used  for  t)i«  prcjuration  of  tlw 
mt-liquor  should,  of  uourte,  be  {lUre,  ttiat  sold  for  pboto- 
grapUio  puqwie*  ia  generally  goiid  ;  wbftn  this  cKOoot  b« 
obtained,  the  opcrttor  may  opcratt*  with  pur«  ailvcr,  wldcb 
MO  tie  obtaittod  by  diaaolving  ordioary  nlver  coins  in  coib- 
nwrcial  oitric  acid,  and  deeantiiie  ibe  dear  solutiaii  from 
any  residuum  which  may  be  left.  TIm  cle*r  d«caiit«d  lienor 
sliould  then  be  precipitated  by  an  exeess  of  aolution  of  cmn- 
tn<tu  wait  in  the  Mate  of  chloride  of  ailver,  wlticli  i»  ooUcotcd 
on  a  filter,  thoroughly  washed,  drii-d,  anil  rttxliiced  in  a 
hes'iai)  crucible  txposod  to  a  bright  red  licat,  by  tnixing  it 
tberuD  with  vlialk  and  charcoal,  in  the  praportioos  of  70.4 
part*  of  <^bulk,  and  4.2  parts  of  charcoal,  for  100  of  the  thy 
chloridu  of  silver  ]>r(Klui-v^cl,  which  yields  a  button  of  silver ; 
it  nhould  be  waaliL-il  and  rcdbMolvcHl  iii  nitric  acid,  anin 
prccipitatcil  by  wlulion  nf  cununi>n  salt,  and  rvduoed  a  second 
time  by  clialk  and  cbareoal,  as  above  said.  The  button 
found  at  the  bottom  of  thi'  crucible  is  then  jierfi-ctly  pnn, 
and  it  may  be  lainiaated  or  granulated  for  grcnter  con- 
venience. Taking  now  108  graiiks  of  tliid  pure  silvi-r,  and 
diKsolving  tlirmi  in  about  one  imd  a  half  uuui'e  of  pure  nitric 
acid,  and  diluting  the  solution  with  water,  so  ns  to  prodnoo 
10)000  grains-measure,  the  operator  will  have  a  pure  test- 
Liqaor. 

Test-liquor  of  chloride  tfftodium. 
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22.  Taking  the  equivalent  of  chloride  of  sodiuin  =s  Qo. 
Oisaolve  60  grains  of  pure  chloride  of  sodiuni  into  10,00U 
gndns-mcasurc  (1000  alkali  metrical  divistous)  of  pure  du- 
tilled  water.    Each  division  of  10  graiiu-mcasure  will  ihere- 
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An*  oontaln  OiOfiO  of  chloride  of  so^on,  soil,  conMquontly, 
0.086  of  chlorine,  vrbich  rqneentf,  tberefore,  0.108  of  puru 
aH-nt.  Or,  in  other  woriU,  flioce  t]i«  1(^000  Rndna-raeawrs 
contain  on<-  cqiiivalont  =  GO  of  chloride  of  »o<]taiii,  bj-  mix- 
ing tboDi  with  the  10,000  gmiDB-nMiMnre  of  tbc  Ifxt-liquor 
uf  nitnte  of  silver,  we  «boul(l  oMaiti  exaictly  one  miuirshinl, 
=  144ofehlorid«of  silver,  in  ibe  shape  of  «  white  predjMlat*^ 
and  the  supenialaut  li<|uur  ahoulil  not  retain  a  Iraee  either  of  ' 
nitrate  ofiilrcr,  or  of  chloride  of  wdinm.  Tliat  in  to  Mjr  :— 
iftlw  trot-liquors  arc  right,  any  given  and  equal  ninnh«T  of 
divisions  of  each  heang  poured  Aran  the  alkaliinrtcr  into  r*cli 
Other,  ahould  precipitate  all  the  silver,  and  the  supentatant 
liquor  abould  not  be  rendered  turhid,  wheit  totted  in  two 
sefMrate  porlionn  bjr  tolution  of  nitrnto  of  •ilvcr,  or  of  chlo- 
ride uf  KHliiim. 

2&.  TIm)  conunon  salt  of  coauiierM  may  be  lucd  for  the 
prrparation  of  the  teat-liquor,  but  a*  ll  is  not  periectly  porv, 
it  will,  of  courae,  bo  iMCCMtuuy  to  teM  ii  with  care,  with  tha . 
nitrate  of  ailvar  tcal-liqiior,  as  above  direirtMl,  and  to  ad}iul 
It  to  the  proper  strength,  which  is  done  exsictly  as  described 
In  alkalimetry.  f.«t  ns  wppoeet  in  eflecl,  that  after  having 
measured  oat  1000  graina-neMttfu  of  the  nitrate  of  silver 
tent-liquor  in  a  glam-bcalcer,  and  HIM  tli«  alkalimcler  up  t>i 
(>*  with  tite  tcsl-liquor  of  chloride  of  KMliuin  (oommon  salt),  it 
is  found  that  90  <Iivi«on>  (900  grtUH-encaauraB)  of  ilw  aulu- 
tion  of  chliuiOi.'!  of  sodium  have  been  suffldnit  to  preclpilatn 
tlw  whole  of  the  silver  contained  in  the  lfX)0  grain -nwnmirra 
of  nitrate  of  silver  in  the  glasa-heaker,  It  is  clear,  in  that 
eaae,  that  the  common  nati  te*t-1iquor  la  too  tirwi?,  and 
thereftire,  it  sbouUI  In-  diluted  with  lOtlivisloos  (100  j;rBin!i- 
mraaiiros)  of  water  to  bring  it  to  tJie  proper  streoglh.  This 
ia  best  aceomplislml  by  pouring  the  wholo  of  the  chloride , 
of  aodluw  tQat-li(|tMir  into  a  lar)-e  glasit-cyliodcr,  accurately 
dlvliled  into  100  iwrta,  until  it  reaclien  the  mark  indicating 
90,  and  the  real  ol'  tlie  glass  is  then  filled  with  water,  up 
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to  100,  so  tliat  the  anrae  <i)uu]tU7  of  ddoride  of  sodium  wiQ 
now  be  oonUined  in  100  dJvial<Mia>  u  was  contained  beTura 
in  SO. 


Actual  aaag  i^  thr  alloy  in  lie  humid  tcajf. 

24.  The  test-liquor  of  chloride  of  »odinni  hiiving  been  »■)• 
justed  to  tlie  propi>r  strength,  as  nbovo  descrihtxl,  (alic  10 
grains  of  t)ie  allu>-  under  exaniinalion,  accurately  woigbodi 
and  di.iHolrn  thi^u  ut  a  steam  b«at,  in  a  lUsIc,  with  flve  or  mx 
tinicv  their  wdght  of  pur«  nitric  acid,  specific  gravilj  1 .283. 
When  dissolved,  the  vopoiir*  of  nitrous  acid  which  fill  the 
flask  should  bo  expelled,  cither  hy  means  of  a  [Hiir  of  bel* 
]ows  with  a  f^lass-noszle,  or  simply  by  introdut-ing  a  glass* 
tube  into  the  flaak,  near  the  surface  of  the  liquid,  aiwl  blow- 
ing through  the  lube.  This  being  done,  lill  the  alkalitneter 
(nee  the  article  on  AUalimetry)  up  to  0*  with  the  t«8t-.wtu- 
tion  of  uhloridc  of  widiun),  uiid  pour  gradually  and  carefully 
tlicrefrom,  into  the  <lu.4k  containing  the  aolutiim  of  Hilvcr, 
a  ci^rtain  niiinlH-r  of  divixions  i  tlic  Kilnsr  i>olution  ia  lh«n 
briskly  agilntct],  or  nhakL-n,  in  order  to  promoti.'  tli«  rapid 
settling  of  tho  cliloride  of  silvor  produced,  and  when  the 
aupenuttaitl  Ufiuor  lias  become  quite  clear,  a  I'rvsb  portioD 
of  tho  cldQride  of  aodiuui  is  added,  if  Dwessarv,  tluU  ia, 
UDtJl  it  nearly  ceaic-^a  to  produce  a  prihripiiate.  Tho  ope- 
rator  now  takes  a  pipetto,  gradunted  into  grains,  and  he 
fills  it  with  the  same  chloride  of  sodium  tc«t-U()uor  up  to  a 
cortain  number  of  divLfions,  10  of  which  represent  I  of  the 
•Ikaliriii-ter.  When  the  liquor  in  the  flask  Los  become  again 
quite  clear,  the  operator  drops  1  grain -measure  fWm  the  tlnip* 
{ung-tube,  as  long  as  it  coatinueii  to  produce  a  cloud ;  wlton  it 
no  longer  does  m,  it  is  a  aign  that  all  the  silver  is  prcci- 
pitutcd  8uppc>iiing,  for  cxaniple,  that  12  Much  grains-nien- 
sure  having  been  dropped  from  pipette,  and  having  pro- 
duced a  cloudiness  at  each  grain  so  added)  the  tliirteonlb 
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Btldltion  produces  noibing,  it  U  evident  tltat  ibl*  t)ilrt«eot1i 
gnin-uiMLHuri!  from  Uic  pipclte  must  iiot  ht-  oounltsl.  Th« 
Operator  thi-n  reckons  the  wliole  number  of  cliviiiioiiii  wliicb 
hAvu  bocn  used,  tmth  from  th(^  alkalimctcr  »ai  from  Ibo 
pippHc,  anil  calcalales  llierefVoiu  Uie  quantil/  of  rilver  com- 
taiocd  in  the  May. 

2S.  Lol  us  HUppoM  for  euinipl«,  ikal  6S  divLrion-tiKiMiraa 
of  the  test-liquor  of  chtoridc  of  •odium  have  be«n  emploj^ed 
from  tbi'  alkuliincter,  and  12  division*  (13  diviiiionN  —  I  in 
cxccf-*  =  12)  from  tli>c  pipcilc;  since  10  divisions  of  tbit 
pipette  arc  cijuiralent  to  I  of  llic  alkalimetcr,  it  i«  m  if 
67.2  divisions  of  the  alkallmeter  had  been  eiDplo7«l ;  and 
as  100  diiridions  of  the  iilkuJiiiit.-tiT  (1000  gralns-mcaMirc) 
rpprwtcnt  exactly  10.8  grain*  of  nitver,  67.2  divisions  of  the 
alkalimeter  rvpreMait,  ihcKfore,  7.2576. 

IM  :  10.B  :  :  67.8  :  f  B-  7.2078. 


The  number  thus  founil,  rooltlpled  by  10,  glvt^  the  per  ceni- 
agc  of  tli«  alloy.  The  10  (trains  operated  uiton,  oonlainwl, 
tltcrefore,  7.2576  of  silver,  or  72.fl76  per  cent. 

26.  It  is  seldom,  bo«r«vcr,  tluit  tlie  exact  Httirating 
point  am  ht  accurately  bit  by  a  Brat  trial,  and  In  order  to 
rectify  (he  esnsa  of  ddoride  of  sodium  employe^l,  the  opc- 
mtor  may  ascerlaiii  that  (guaullty  by  aanytng  It  with  thi? 
twl'solution  of  nitntc  of  silver,  above  mentioned,  and  which 
he  may  pour  GroCD  •  |ripetto  into  the  cl«ir  snpcmnlnni  lifpior 
of  ilie  precipitated  ehloriitc  of  ^Ivcr.  If  on  luliling  a  drop  of 
the  lest-aolution  of  nitrate  of  lUver  a  cloudiness  Is  produced, 
It  Is  evident  that  an  cxows  of  diloride  of  so<llum  has  been 
employed,  tlic  amount  of  irhieli  may  thus  be  readily  ascer- 
tatn«l,  and  deducted  from  the  noult  Arst  noted.  SappoM, 
for  example,  ilwt  It  be  found  that  5  diviidont  of  the  lott* 
liquor  of  nitrate  of  mIvct  in  tlie  pipette  are  rcapilHte  to  nou- 
traJixc  tbiiexccMofehhirido  of  sodium,  then  the  total  and 
Dct  number  of  divisiomi  employed  would  be  Ihu^— 


MW  SILVER. 

F^m  tlio  Blkk1iin«Uir      .       .       .    80.O  Dirlatooa. 
Prom  Ui«  pipolte        ISgraui-diviaons. 
lien  bj  recUIicfttloa    A       ditto. 

B  =  0:R  ditto. 

tfet  iiuiub«r     B6.S  diH«. 

And  the  result  1h  72.144  per  cciil.  of  silvei^- 

100  :  10.8  :  ;  66.8  :  «  =  7.«M  X  10  .=  72.U4. 

S7<  It  is  better,  liowever,  to  eiideftvour  to  bit  tbe  exftct 
point  as  near  n^  puMiblc  by  a  Qnt  experiment,  and  to  repeat 
It  K  luctiiid  limi;  with  cniition,  lu  the  approximative  [loint  At' 
tiirniiiied  by  the  fir*t  cxpurimeot  in  iipprwclied.  Hum  to  try 
to  correct  the  error,  aa  jiiet  snid,  because  it  u  diffieutt  in 
that  way  to  obtain  a  dear  liquor,  which  is  of  absoluto  iio- 
portaoco  to  the  success  of  the  expeiimeilt 

28.  lu  order  (o  guard  a^nst  variations  In  the  diegre«  oi 
concentration,  or  of  dilution  of  the  teat-liquors  employed,  by 
evaporation  or  change  of  iemiiirriiliiri%  tli<*y  slmtitd  always 
be  carefully  examined  before  uging  them  ;  this  i«  very  easily 
and  rapidly  done,  by  ascertaining  whether  aiiy  given  nutn- 
ber  of  measures  of  the  chloride  of  sodium  test-liquor  will 
exactly  preeipltata  all  tbe  silver  contained  in  a  corrasixiDd- 
itifi  nuuibi^r  uf  the-  tcsl-liqiior  of  nitrate  of  silver. 

29.  We  .-ihouht  I'emikrk  ntoo,  that  when  the  alloy  under 
examination  contains  mercury  or  xulphurcl  of  sIIvat,  tlio  esti- 
mation of  the  silver  in  the  humid  way  is  rendered  incorrect, 
boMUSC,  in  that  case,  tk«  mercury  is  preeipitated  along 
with  the  ulrer,  and  the  proportion  of  tltc  klter  melot  app«iai« 
then  larji^er  than  it  ivally  is ;  on  the  other  hand,  if  Nulphiiret  of 
•ilver  be  present,  the  assay  indicates  less  silver  Ihaii  is  nuMy 
contained  in  the  sample,  because  sulpburei  of  silver,  renintlDg 
tbe  action  of  tlie  nitric  acid,  cannot,  of  courw,  be  aubse- 
queiitly  prcci))ltated  by  tlie  cldoridc  of  sodium  teat'liquor. 
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80i  Tlie  piv^ncu  of  niprcni^  is  detected  ia  tbe  alloy,  be- 
causey  in  tiial  ctue,  thv  chloride  of  silver  priwipiuitwl  is  not 
bbckuiicil  by  tbe  Influence  of  solar  ligliL  Th^;  mercury  falls 
down  in  tbe  Htate  of  ekloriilt;,  with  llic  firot  portions  of  sil- 
ver wliidi  ore  precipitotcd  bj  the  wilutioD  of  chloride  of 
•odium. 

31.  According  to  M.  Levol,  lh«  analysis  of  silvrr  in  the 
humid  way  may  be  oorrccJly  pcrfonni-d,  nutwidutanding  the 
prcHcnoc  of  mercnry,  in  the  following  manner : — llie  silver 
aliotild  be  approxitnatircly  pivcipita(«d  IVom  ibe  nitric  ncld 
Milatian,  as  above  di^.scribnl,  by  means  of  the  chloride  of  m>> 
dium  twt-li(|uor,  and  the  precipitated  chloride  of  ulrcr  being 
rcdIaicdTcd  by  lunmoniit,  \»  rcpred]ittatMl  by  iiatnrntiii^  the 
ammoiuscal  Uqnor  with  n<«tic  acid.  "Vhc  analyMs  proce«d« 
then  in  the  usual  way.  Tbi»  modification,  accordinK  to  Gay 
Luasae,  nuty  be  HimpliAed,  by  adding  ut  once  to  Ike  nitric 
acid-solution  of  the  silver  n  mixture  uf  acetic  acid  and  of 
oiamouia,  in  KnDicient  quantity  t»  Mtumtc  nil  the  nitric  acid 
existing  intlie  liquor,  either  in  l)i«  free  state,  or  combineil 
with  the  silver.  Crystallized  aectalo  of  soda  may  oIm  be 
employed  instead  ef  aoeUile  of  nnunuuio,  but  the  n-hohr  of  tlM 
■niaeral  acid  mnat  b«  «Dlirriy  saturated  by  the  nccute  of 
soda. 

32.  The  presence  of  snlphBrat  of  rilver  is  delected  wbilat 
diKimlving  the  10  i;nuns  oT  tbe  sample  in  nitric  acid,  because 
black  flakes  aro  obscri-ed  Aottting  about  in  tbe  liquor  in  to 
insoluble  state.  These  flaki-j^  howercr,  may  be  dismlved  by 
fuming  nitric  acid,  or  by  adding  pun^  concentrated  sulphuric 
add  to  tbe  solution,  witicli  Hhould  be  then  kept  for  about  « 
qoarter  of  an  bmir  in  a  mcam-batli.  When  tlma  treated,  the 
pt«elp(tatc  produced  by  the  leat-liqtior  of  chloride  of  sodium 
reprriM-nlit  the  whole  of  tbe  silver  contained  in  the  alloy. 

33.  When  the  alloy  contninji  leatt,  the  teat-liquor  of  chlo- 
ride of  Bodiuin,  which  would  pmditoo  »  proelpltaie  of  chlo- 
ride of  lead,  nboold  be  replaced  1>y  one  of  ehloride  of  Iriul, 
io  whtcb  case  140  grains  of  cUoride  of  lead  (1  eqtiivaUtDt) 
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xhould  I>ei)ii«oltrM  into  I0,O()0  gruna-nMSun  oTmtcr,  and 
th«  analyns  prococdi  as  with  titat  of  cUoride  of  sodiam. 
Wlicn,  hoWGTci',  tlio  quantity  of  ulrcr  is  very  anydl,  U  in 
tke  Icftd  of  canuneree,  the  analjrais  should  bIwkjv  b«  per> 
formed  by  cupellation,  for  tho  kumid  waj  does  not  yleU 
rmiltrt  ftiititlvd  to  any  confitli^nec 

34.  Silrvr,  nccurding  to  M.  Lcvol,  mvf  be  Bpeedilj  and 
graduully  nsdiiccd  from  cliloride  of  rilvcr,  by  txdUng  tba  Unar 
with  a  solution  of  potasb  cootaining  a  litUe  sugar  i  carboiuc 
acid  is  diaeugnfed  peuding  llie  reduction. 
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SILVKR  (AHALGAMAT£D>— See  German  SUver. 


SIMILOR.— Sec  Brast. 


SIZE— See  Glue, 


S  M  A  L  T. 
AZURB  BLUB. 


1.  Smalt  is  a  blu«  gla»,  wliich  is  prepared  by  fusing  xaffra 
with  colourl«es  gloss,  or  by  calcining  a  inizture  of  equal  part* 
of  roa&tcd  oobnlt-orr,  jicarlash,  and  ground  flints ;  the  rcmtlt 
is  a  blue  gloss,  whicli,  wliiL^t  ivU-bot,  is  llirown  into  cold 
water,  and  al\i-rn'ards  reduced  into  inipulpablc  powder. 
Snialt  is  mncli  vmployeil  in  ill*  pott«rWS|  ia  the  manttfac- 
ture  of  paper,  and  for  other  purpoaee. 
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2.  Tho  coropofition  of  RauJt,  ot  the  beet  qu&lity,  u  u 
follom:— 


Protoifdeof  oobtlt   . 

.      .    IW 

Oxjde  of  inn            . 

.        .      4.* 

Os;d<  of  lead 

.      4.7 

Alumina           .        . 

.      M 

Fotuh               . 

,    14.1 

Hlia     . 

.       .    M4 

3.  Smalt  is  (omctiiBM  tdultcmled  with  cbalk  t  this  fraad, 
however,  ta»y  bo  tmincdiiktely  iletectvd  by  {xnirlng  n  liuls 
hydrocliloric  »cid  upon  it,  which,  in  tliat  CD-ie,  will  produce 
in  cflerrcscmoo. 

4.  Tbo  aaaljrris  of  nnall  is  per fonocd  exmetly  like  thAt  o( 
glaBS.    (See  the  enicle  on  Glau.) 


SMELLING  SALTS.— See  CarionaU  of  Ammtfnia. 


SOAP. 

1.  Soep  ii  %  moat  inportoot  orticle  of  n)*nufaetur«  and  of 
ooaiiBone ;  it  i*  «  eompoand  resultiiig  from  llw  combiMtioa . 
of  eertain  conutiiuenta,  derircd  from  ral%  oils,  groase,  tod ' 
roein,  with  certain  ludiliable  baaee,  which  in  detergent  soapa 
ue  |>otaith  or  khIu. 

2.  Oils  and  fats  consist  chiefly  of  three  principles,  of  dif- 
(enal  eonaislency,  the  ooe  more  fluid  than  tbo  two  olbors, 
'llw  flm  Is  ealled  olelne,  and  b  always  liijaid  at  tho  ordinary 
unpentiife  i  tlie  two  othen  are  called  sievinu  and  Diarga> 
rine.  TImm  sobatanees^  chcinicallj  coit'idrrrd,  arc  rr-allj 
Mltis  or  eombinalions  of  an  oxjtle  with  an  acid,  tliat  is  to 
my,  aie  the  mult  of  the  cocnbiaation  of  stearic,  maj:sarie, 
oleic  acid,  he,  with  the  oxyde  of  a  eompoand  radical,  < 
P^IKevyb  (swc«t  jwinciple  of  oUa).    Steariae  being  i 
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*  ooiubinMion  of  stearic  acid  witli  ox/cl«  of  gljrceryl^ 
iilcarote  cr  oxyde  1/  K'yi^crvle  ;  olivine  in  tik-ic  mid  +  ox^tle 
of  gl^c«ryle,  or  oIcalK  of  oxydn  of  glyeeryle  ;  inarguiae  u 
inu;garic  ncid  +  nxydc  of  glyccryla,  or  margarate  of  oxjrdc 
of  gljrccrj'lc,  &c.  Glycerine  \»  a  oombination  of  oxjnio  of 
gljeerjle  with  water,  or  lijdral*  of  oxyde  of  glTooryle. 
Ntm,  vhen  theao  aabatancos  (namal;,  (dein^  steariiiD,  nar> 
garine,  Ac,  or  tho  fats  or  <uU  which  they  con>titut«)  an 
treated  hy  &  soluliou  of  potaeU  or  of  soda,  their  constituents 
react  ujiim  axeh  utlier,  aod  combiiif  wJtli  tlic  potaek  or  soda 
to  form  Koap,  The  following  diagram  cxitibits  thia  lotenaU 
iDg  rcoctioD  : — 


CUDI|iU«]tJfilL 


hMoraib 

BupMa,  it.  of 


OtalewM 

Bcwtculil 

UuavW  ttU.  ta... 


OKjdi  of  jlTcwjIt.. 


Fauib  gr  todt.  1 


W4l«. 


!' 


3.  The  soap  mndn  with  soda  is  hard,  that  made  with 
potash  is  Bof\,  and  the  degree  of  hardneaa  or  of  softiMM 
depeiiila  moreover  upon  the  quantity  of  steiirinu  aru]  aiarga* 
rinu,  or  of  oletnc  conlAincd  in  tUit  fnt  or  oil  employed.  Henca 
tho  more  olciiie  a  futty  motb-r  conlaios  relatively  to  the 
stcariDe  and  naigarine,  the  softer  the  soap  made  with  it  will 
he,  and  viet  vertH.  The  aoftest  soap  would,  t)ien;fore^  b« 
that  mode  alu^lher  with  oleine  (tieic  acid),  and  potanh' 
(oleate  of  potash);  the  hardest  would  be  that  made  with 
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stc-arinc  kikI  woda  (riAnrslc  of  foda.).  Ordinary  iwap*,  Uow- 
evcr,  arc  mixturca  gf  Uimp  fotiy  orids  in  vnrinblp  ijouiti- 
tics,  According  to  tho  vpocics  of  fat  or  oil  (employed.  l*l>c 
oiU  or  fntlf  nubNUncc*  otnploycd  for  the  mniiiifiK'ttm  a( 
nwp  WK  olivo-oil,  tikllow,  lard,  liiMnp«'<'d-oil,  oil  of  ■Imonil*, 
oil  of  linwMxl,  hoTBC-oil  or  fat,  miw-oil,  poppy-oil,  lrain>oil, 
Ood-<Hl,  and  other  llsii-oils,  ccwon  out>oil,  palm-oil,  kitclM:n 
«nd  bone-fat,  rosin.  This  ta«t  substance  (rosin)  almys 
makei^  «Teo  with  toda,  a  soft,  y'udd  kind  of  eoHp,  owiu^  lir 
Its  ffTcat  afflnitjr  Out  wat«r,  so  that,  even  after  liavUig  be«n 
artificinlty  dried,  tlw  80«p  mode  with  it  dcUqaoMea  by  expo- 
ran^  and  rclumii  to  tbe  »oA  Htate. 

4.  On  ihi;  Continent  otivc-oit,  iiiix«d  witb  about  one  AiUi 
of  rspfr-oil,  is  prindpotly  uned  for  ronkinK  hard  Map.  Tbi« 
addition  of  rape-oU  im  always  retortinl  to,  tt«(«a»c  oliToxHl 
aIon«  yields  a  Map  M  bard  and  k>  compa«l  that  it  disulvM 
only  wilh  difficulty  and  nlowly  in  waioJ',  which  is  not  tli« 
easo  with  rapv-«il,  <ir  other  oils  of  a  similar  auturv,  tltat  !», 
oils  which  beoomc  thick  and  viscid  hy  cxposurv,  oxpcrleoM 
having  taught  that  the  oile  which  tarn  viadd  lh«  aooiMel  by 
«x]m»ure,  yield  wilb  soda  a  8ofl«r  SOap  Itimn  that  auuie  with 
4»Ia  whidi,  Uko  oltvc-oil,  rcmaiD  limpid  for  a  king  period 
under  tho  ioflucDce  of  the  air.  Thr  ndmisturc  of  rapo-oil 
has  tbureforo  the  cffont  of  inodifyiog  tlio  d<!gr<x-  of  bardncsd  of 
tli«  soap.  Id  England  fallow  it  uned  instead  of  oUre  oil,  tha 
■Mp  rwuhing  from  its  IriMitmcnt  willi  woda  is  known  undar 
tba  MUM  of  eurd  toap. 

5.  Like  pare  olirr-oil-sosp,  tallow -curd-soap  is  very  hatd, 
and  of  exceedingly  difllcuU  solution.  The  mbiU  eubie  bmh 
of  while,  waxy,  ■tnbhom  nubsuuioe,  generally  met  with  on 
Um  waaltiiig>slaDd  of  bedioomi  in  boteU,  and  which  for  an 
indeflnlte  period  paaaea  on  from  traveller  to  travcUt-r,  t«ch 
in  turn  tuuueeeasAiUy  atiemptinf  by  various  devicea  aod 
cunninf:  immersions  In  water  to  coax  it  into  a  lather — is 
ctinl  loap.  'Tim  admixture  of  one-fourth  or  one-fifth  oT 
rutin  witb  tallow,  in  the  prooeaa  of  sapooificatioo,  modifies  the 


sii-ttllciaU;  burdening  soap,  the 
lite  iMm«  of  w«ik  goods  and  ro 
III  ■  Diuch  greBtcr  ext«D(.     In  m 
view,  I  founil  that  llio  introdtK 
fuaed  Bulphalo  of  soda  inlu  Ihc 
kdminbly,  and  that  the  unit  in 
•nap,  which  othcrwiao  would  hn 
■We  hiii-<ln<ws   IUI<1  prcvi'iitfd   iti 
1119  iMv  of  Nilphaic  of  soda  adu,  1 
ai)ililii>n  of  rapr-inl  to  (ilir>t-4>il,  < 
Diaiiufiii'turr  o(  that  iin[iorUint  ai 
BOKOver,  (he  property  o>'  imptov 
and  of  tni|i«rting  to  the  wntcr  a 
Tike  ]>roportjoa  of  oilphatr  of  eoc 
^h  of  the  eonp.     'rhi«  proerws 
to  mo  a  source  of  nnnojrancc  am 
tbo  Bonnl  of  Excisa^  which  I 
the  archive*  of  czcUo  practice, 
HMMt,  in  vntertaioing  the  rwdoi 
alone  prevents  we  frooi  rvtnting 
7.  There  are  txro  kiiidi  of  1i 
abore  alluded  to,   ium«ly,  inot 
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eo»p  ttlet  it  hts  bwn  detmird,  tbal  is,  trMwflnMd  from  the 
cop{ier  to  ihe  fnnw.  Hw  bliM  or  bIaIc  colour  of  them 
Urmks  Li  ciutHy  dm  to  the  preMOoe  of  an  &lumino-rerni- 
Ktnou<i  soap  Interposed  In  th«  ntut^  «ad  OvqiM-nily,  kImx  to 
that  ofsulpliurat  of  iron,  which  ia  produced  by  tbo  rc-action 
of  tbc  alkaUne  lulphurels  mnlained  in  tlie  soda>lrj  upon  tlic 
iron,  dn^veJ  trom  Ibo  iron,  oopper,  and  ut«nnls  employed  in 
tltii  maikufftcturei  or,  whieb  «tod  is,  at  timcts  introduced  pni^ 
poady  io  the  slate  of  aolution  of  protoxulphaio  of  iron. 
Tlie  Tdns  grtdnally  disapprar,  by  kerping,  from  ibc  aurTacc 
10  th«  centre,  by  tbe  ozy<liaatMn  of  tint  milpharet  of  iron. 
A  well  manufactured  mottled  aoap  cannot  contain  more  than 
33,  34,  ur  at  nxMt  86  per  c«nt.  of  wat«r.  It  is  rriitcnt  in 
effect,  tliat  the  mottling  being  due  to  llic  prcM-nccof  mlpliuret 
of  iron  held  in  tbe  atalc  partly  of  dcmi-aololion  and  of 
siupenaion,  tlw  addition  of  water  would  cause  the  eolo<urin|r 
aubstMCM  to Mbside,  and  a  white,  unicolourrd,  w/iltrd  aoap, 
would  bo  iIm  reeult.  Tliis  addition  of  water,  wliich  ia 
tecluuoaUy  called  Jiiiif^,  is  made  when  tlie  object  of  tbe 
nanufaclurer  ia  to  obtain  a  oniettelind  yellow  or  while  tonp. 
Al\er  Jiltimy,  the  aoap  ooatains,  therefore,  an  additional 
quantity  of  watirr,  which  sometimeo  amountM  to  55  per  cent., 
and  wblcli  fs  sold  at  the  price  of  ikmiji.  The  inlcrent  oT  tli« 
conaunter  is  therefore  clearly  to  buy  moiiled  loap  in  prefer- 
ence to  yellow  or  white  soap ;  the  motlUog  Is  a  sure  crlterioti 
of  genuinenRM),  for  the  addition  of  water,  or  of  any  other 
eubstanee,  would  infalbbly  d«tlroy  tbe  mottling. 

9.  To  yellow  or  white  aoap,  on  the  contrary,  incnvlibi'' 
quantitiea  of  water  may  be  addi.-cL  I  have  knou-n  tw  pail* 
of  water  (15  gaUons)  added  to  a  fnunc  of  alrody  fitted  soap 
(10  cwla.),  ao  tbal  tho  soap  afW  tbia  trmtment  contained 
upwards  of  00  per  wnt.  of  water.  Common  tall  liad  |jc«ti 
prcvioudy  diewl*«d  in  the  liquor,  llie  proportion  of 
water  in  Itted  aoap  ha*  alw  been  in  tome  ioatancca  aog- 
mentcd  by  nibmilting  the  ban  of  aoap  to  the  ection  of  high 
pressiira  ■leMn  in  iieam-lighi  olietits,  or  biua.    Anotber  way 
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wof  b;  boiling  the  BO»p  in  high  pnMore  copptn 
rtranting. 

10.  Cocoa-nut  oil  Boap  has  lite  propnrly  of  ab«orbiB 
tliini  more  water  (liui  tltc  »on[>  inaAv  of  uaj  ulli«r  inal«ri«I. 
A  MUDpIc  of  cocoa>nut  oil  nonp  from  a  liverpool  booM 
whiob  I  unnljicH,  contntnvd  7^.>^  per  c«ol.  of  wvter,  ami  17^ 
of  rocoa-niit  oil,  yet  it  wa^<  i)uiti:  liard,  but  iiuUntlj'  diaMlved 
into  n  thin  rop7  fluid  in  Wlin^  water.  ^^^ 

11.  Breidos  water,  roup  i*  onun  adullerated  hy  gdamV 
(known  as  lionc-sonp),  wliicb  \*  intule  by  ndding  to  tltc  aoap 

n  solution  gf  duiutc^rnti-d  bonea,  diHWB,  skinSi  boofo,  aprvta, 
or  olber  cheap  fi«b,  in  i>trong  cnui^o  sodat  also  by  dextrin)^ 
pvialo-starcb,  pumice-Ktone,  ulico,  jiliuter,  clay,  talt,  cbalki 
i-nrbonaie  of  sods,  &c  he.-,  and  by  fnla  of  aiiotlwr  or  inferior 
kind  tlian  tbose  Eh>ni  which  tbcjr  arv  mpnaH-iitvd  to  ha*« 
been  made.  ^H 

12.  The  IropuriUes  may  bo  detected,  aod  tbcir  taatmF 
aitiivrtoined,  in  the  foUowing  manner  :— 


£timatwn  o/Am  gtmrnti^  4j^wc(fr- 


iltonU^I 


13.  For  the  purpose  of  dislerinining  the  quantity  ol 
ftlMut  2,000  ^roiii.i  of  llii^  »oiip  undvT  cxaminulion  slionld' 
cat  into  i>inaU,  thin  i>linTings.  These  2,000  grtias  should  Dot 
bo  taken  from  the  outside  only,  wliich  ts  always  drier,  but 
eliould  be  cut  ofi*from  the  wholo  mass,  externslly  and  Jntrr* 
iially,  BO  that  Ibey  may  represent  a  fair  aT«rag«.  'I'hese 
sliavin^  should  bo  w«U  mixed  tiogelh«r,  aod  100  grain* 
tliereuf  being  accurately  we{j|[he<l,  should  then  be  placed  in 
an  o%'oii,  at  a  teinporalure  not  exceeding  212",  until  they  do 
(onger  diminisb  in  we«(;hl.  Tbe  low  indirat<:M  the  p: 
of  water ;  tbe  Lwo  of  water  in  mottled  sooj)  vliould 
OKirc  than  from  30  to  3o  per  cent ;  in  white  or  yellow 
more  than  42  to  50  per  ceot. 

14.  If  tbe  suap  contiunB  elay,  chalk,  rilica,  dextrine,  feculs, 
pun>ioe>stORC,  ochre,  planter,  »alt,  i^ebitine,  &c.  He,  diMolTo 


il  they  DO 
[irvi>or|^|i 
lid  nofl 
£llow^ 
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100  graios  of  the  Buapcded  »o>p  in  bIcoIioI  ;  with  the  l>clp  of 
ft  gentle  brat,  ili«  alooliol  will  diatMlvc  the  Mnpt  and  k«v«  »ll 
th«M  impurities  in  >n  iii!M>1iifaIe  titiitv.  Uood  mottled  sotp 
ahouM  nut  Ivavff  mon>  tlmit  I  fit-r  ci-nt.  of  inwlable  matter, 
tnij  wUt«  or  ytrllow  Hoap  lt%ia.  HlilL  All  itoap  to  whidi 
«arth]r  or  mHccoim  matter  lubt  bn<-n  niltted,  i»  opaque  insimil 
of  bciuff  traoKpaivAt  on  iUv.  f^Igv**,  as  is  the  I'aoe  with  all 
geiiuini)  tittnl  MBp.  The  drivr  tlw  wMp,  the  morv  IranoiiafTiit 
it  ta. 

15.  Boo^Boap.  or  glii«-sriap,  ia  rccogniiml  by  its  <lark 
eokmr,  Ita  want  vC  tniiMparfiHT}-  on  the  cilf:^^  atxl  a  ili*- 
•greeable  odour  of  )iIim>  ;  that  ma4l«  with  Ihv  fat  of  iba 
inleatine*  ot  animal»  ha»  a  <li«|[tisting  u<)i>ur  otjmvet, 

16.  Wlwn  un«otRbiiMMl  silica  baa  bmn  addnl  to  m»|>,  its 
]>r<i*«ncc  may  be  readiljr  dM«cled  by  AigmAviag  the  imK]>«('ir<l 
Mmp  in  alcohol,  aa  «re  said  befon^  when  lh«  silJcs  will  Ih-  IrIX 
in  an  inaoluble  state ;  but  if  the  silica  ia  in  ilut  bUIi'  of  Mlicalu 
ofaoda  or  of  po<««h,  it  i^  necessary  to  proc«^  as  follow*  :^ 
a  ffiren  weiiflit  of  the  ouxpt-rtiK)  wmji  nhoiil*)  be  Itrat  diaK>lv«d 
in  a  auitabic  ciuantity  of  boilii^  watc-r,  ami  iloconipoiwd  by 
the  gradual  additHA  of  moderately  dilute  bydrochUirif  acid. 
The  fatty  aeids  wlileh  M-(iaral<.-  bcinR  removed,  llie  acid 
liijuor  should  be  eraiiorati'^l  to  ilrynewi;  the  dry  mat*  bc'BK 
treated  with  boiUn);  water,  will  leave  an  iosoluble  reaiduuag. 
aod  may  Iw  iilnititicd  a>  nlica  by  itn  f;riltiiM-a>,  which  in 
nvognieril  by  rubbi»|[  it  in  tlie  cajtaulu  nilh  a  K'aaa  r»l. 
Thia  residaum  of  silica  is  Ili«n  enlUwleit  on  a  fillnr,  WMbi-d, 
dried,  ignited,  and  weiglicd. 

17.  The  proportion  of  alkali  (potaab  or  aoda)  oontaineil  in 
soap  ntay  Iw  easily  detcniiiiteil  by  an  alkalinaetrical  axMiy,  a* 
follows  : — Take  100  grains  of  the  Miap  under  ex  ami  nation, 
nod  dissolve  tliem  in  abotit  2,U0O  i^na  of  boiling  water  t 
ehoultl  any  insolablo  mnltor  be  left,  decant  earefull}-  tHr 
supernatant  suhition,  and  test  it  with  dilute  sulphuric  arid  <•! 
lite  proper  alrength,  esacily  aa  described  in  tli«  article  tin 
AUtUioMrjf. 


ilO  SOAP. 


16.  Tbe  proportion  of  alkali  coatained  in  aoap  mnj  aUo  ba 
•M>er(aui«il  bjr  inciiu-'rnting  a  given  wdght  of  Uie  to»f>  in  an 
iron  or  plntinuni  .■'jionn,  cajxral^  or  cradbla,  treating  Um 
retiiluuin  with  wnl<rr,  filtering,  ami  lubmiKiog  lite  ftllnla  to 
an  alkali mi-tricat  awwy.  Tbi*  muthod,  bo«r«Ter.  owDot  ba 
ruoriod  lo  wtMtn  lli«  map  contaioB  aulpliatca  of  alkaliw, 
bcoiJiw  the  iguition  would  convert  oncfa  aalts,  or  a  portion 
Uwreoi^  into  corboiiaiea  of  alkali,  wUioh,  Mturating  b  portion 
of  tbe  teat  ftulphuric  acid,  would  give  an  incorrect  rreult. 

19.  The  prapi>riion  of  oil  ur  of  fat  in  M^  is  noeef- 
taincd,  ncconUiig  to  >I.  Duma»,  bj  ndiKng  100  gr.  of  purr 
wliiUi  wax,  frvo  from  wati-r,  to  the  aonp  •olution  in  wludt 
the  proportion  of  alkali  hn*  bc<.-n  dL-termin>-d,  u  jiut  aaid, 
an<l  heating  the  wliok  until  tltc  wax  baa  Iwcomv  pcrfotlljr 
liquid  and  Iwa  coaibiu«i]  with,  or  Uk«n  op  tfa«  oil  or  liu 
which  WW  separntcd  bj-  tU«  teel  sulphuric  Kid.  Tha 
whole  b  then  allowed  lo  cool,  and  th«  cake  of  wax  oUaitMd 
is  remoTed  and  weighed  j  the  increnae  aboTO  100  gnuM 
(the  original  vdght  of  tlte  wax)  imlicalMi  of  counie,  the 
quantity  of  grease,  fat,  or  oil  coniained  in  tlie  soap.  The 
addition  of  wax  ia  ncccanr^  onij  wlwn  tlio  fatty  matKr  «f 
the  Kuap  is  too  liquid  to  concrete  well  on  cooling.  Uood 
mottled  «oap  ordinarily  contains  from  nx  to  eight  per  cent 
of  aoda ;  from  GO  or  70  per  cent,  of  folly  acida  and  roatn  t 
and  fVoui  30  to  34  per  cent-  of  water. 

20.  llie  nature  of  the  fat,  of  wliieh  a  given  sauiplo  of  aiMip 
baa  been  made,  is  more  difficult  to  detect,  yet  by  naiiinuiag 
the  aqueous  itolutiou  of  tlii>  uiom  under  extuninniion  with 
tutaric  add,  ooUecling  the  fatty  ndd«  which  then  float  on 
the  surface^  and  obMxving  their  point  of  I'ukiun,  the  ope- 
rator, at  any  rale,  will  be  enabled  to  luecrtain  whether  the 
«oap  under  examination  ia  identical  with  thu  sample  from 
which  it  may  hare  been  purchased,  and  whether  it  waa  n|rita 
from  tallow,  or  from  oil,  Hcc.  ^| 

21.  When  the  fatty  acids  which  have  been  Isutnted  by 
decomposing  the  soap  with  sulphuric  or  hydrochloric 
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klxiTO  MulJ,  are  healed  In  n  email  capsule,  tho  odour  ovolvcd 
is  oTtun  i-harai'leriAlic,  or  at  l«ast  geocrally  givea  a  clue  to  Uw 
nataro  oT  the  fau  or  olla  from  wliicli  th«  soap  baa  bcon  maih*. 
Tliia  odour  ia  often  Huffick-nlly  perceptible  at  tlw  moment 
vliea  tlic  aqueout  »olution  of  the  map  la  deoompoaed  bjr  Uw 
Mtd  poured  iu. 

22.  PropiTlj-  made  wrnp  nlmuld  disiwlTe  completely  In  pure 
water;  if  a  fUiu  of  fatty  i>r  ailj  nrnlier  b  Men  to  float  on  llir 
furfaMv  it  ia  a  proof  that  all  tht;  fat  in  not  Mpouifled.  Ano4bor 
teM  la,  tliat  the  fatty  or  oily  acid,  nrparated  bj  mating  the 
wop  with  lijdroclJuric  aud,  sliould  be  enttrdy  aoluble  in 
alcohol. 

23.  Soft  MMpH,  01  vra  entd,  arc  combinations  of  fata  or  oil* 
with  polojdi ;  or  rather  ar«  solulioDs  of  a  potash-w^  in  a  U.iy 
of  [Mitailt,  niul  they  therefore  al«a]>Y  eootain  a  greal  «xc«M 
of  alkali,  and  a  more  or  leas  conatdarable  proportion  of  water; 
thejr  rantatn  alao  a  certain  quanOlj  of  ehloridca,  of  Rulphalex, 
and  all  tlio  glycerine  which  the  Hponliying  pnjoeaa  ban  »et 
(nx.  I'he  BM  of  soA  aoap  is  chiefly  uaed  in  this  montry  fur 
AiUIng.  and  for  (he  aoouring  or  cleansing  of  woollen  atufls ; 
in  Belginm,  Holland,  and  Germany,  it  b  uaed  also  tar  waah- 
inf  llnon,  which  tlicreby  acquires  a  moat  disagreeable  odour 
of  fluli-cdt.  tbo  bttcr  RulNttonco  being  generally  cmjiloycd  in 
the  mannfacture  of  tliat  Map.  The  mMt  eatectned  »o(t  aoap, 
however,  is  that  made  from  hanpaeed-oil,  which  impoila  to 
th«  Bonp  a  greenish  colourt  Init  tUa  much-priied  eolour  i* 
generally  arlilicially  given  la  wtft  aoap  made  of  other  oil,  ami 
which  has  t  yellow  ootour,  by  means  of  a  lilttc  indigo  finely 
pulrorised  ami  previou»ly  boikd  for  aome  lime  in  water. 

S4.  Soft  aoap  ia  aiialyxod  exactly  as  liard  Map ;  good  soft 
aoap  sliould  not  eonlain  tnorv  than  from  46  to  &S  per  rent,  of 
water. 

SOT. 

I.  Soyia  a  culinary  preparation  prodncvd  from  a  ansoU 
bean,  obtained  from  the  DotkJtot  toja,  from  which  a  aauce  la 
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nuule  ill  Jajmn  ami  in  CUdb,  and  whicfa  is  principally  eaten 
with  fiab. 

2.  Genuine  soy,  how«v«r,  in  Romcirhnt  n  nritj  in  Kngland ; 
mo»t  of  that  whici)  is  Rotd  in  botllcji  undiT  thnt  namp  is  spo- 
rious,  and  conBidU  altoguthcr  of  trr«c]<%  wntcr,  salt,  and  k 
Itltlo  flour,  to  give  it  givalcr  coii»i«t«DCc,  Vu(  wliicli  laUer 
BiihManoe  i«  on«D  omtlicd. 

3.  Genuine  toy  biu  n  piviulinr  diivonr ;  it  ithootd  noitbet 
b«  loo  salt,  nor  too  sweet,  the  colimr  xhoutd  bu  brown,  mod 
when  shAkon  in  k  glass,  it  ahonld  learc  on  tlie  snrface  a  eoat> 
■ng  of  a  tfansparcot,  bright,  yirllowri^h- brown  colour. 


8PATH0SE  IRON.— See  /«.«  Or«. 
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I.  Sp^M  13  an  nrsenio-sulphurct  of  niokel,  which  b  found 
at  the  bottom  of  the  crucibles  in  which  smalt  19  prepared. 
Ita  compodiiou  is  giMiorallj'  aa  follow* : — 


P 


NiclEal 

Arsenic        .  .        . 

Sulphur       .... 
Ookuli,  copper,  tun)  anUmon; 
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« 
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S.  Nickel  i»  mmelimea  extracted  in  this  country  fma 
speiss  ;  hiii  in  Gcrmanv,  epoias  is  always  treated  Tor  nickel 
for  Ibv  maniifnclurc  of  German  silver. 

8.  The  quantitative  determi  nation  of  the  oonatitucots  of 
spcisi  mny  be  effected  in  the  following  manner  ;^ 

4.  Tlic  muss  is  first  reduced  into  powder,  and  roasted  tt 
completely  as  postiible  with  cliarcoal,  in  ordvr  to  volatilitt 
the  arsenic  ;  ipciss  being  very  fusible,  the  mass  nboald  bl 
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dilig«nlly  siirrcd  during  iliv  rmuiing,  and  if  it  fuM»,  wliiek 
(VequcDtlj  happens,  the  man  should  bo  pulTerii^jl  again,  And 
■K>in  r»ast«d  in  coi^unclion  with  charcoal.  After  having 
eliminated  the  amcnlc  as  conipletdr  as  posMblc,  tlie  woili^ 
niMM  i«  diit9olv«d  in  ni]uii  n-|;tn,  and  evaporated  In  dr^ana. 
Wftt«T  i*  poured  upon  the  dry  inu«»  and  fillerrd  A  Htnam 
of  tulphuKUixl  lijdragL'u  ia  then  {UMmd  (lirougli  the  volu- 
tion, and  tli«  anal^vis  pnKemti  exarttj'  a*  wn  dfjicribvd  ftir 
lli«  anftlyus  of  Kupfcr  Nickd.    ^Scv  the  article  on  Km/tfrr 


SPELTER.— Sec  Zime. 


SFIEUTS^-Sm  Wicmlo/.    Bfaady. 


SPIRITS  OP  nARTSIIORN.— Se«;iniMo*uVi. 


SPIRITS  or  SALT— See  H^drochlohc  Add. 


SPIRITS  OF  WIMB— Se«  Al^iJut. 


STEEL. 


1.  St«cl  is  »  conibinatioQ  of  iroa  willi  carbon,  in  whii'fa 
iha  latter  subetoncc  do<?!i  not  form  more  tluin  the  oni'  Imndrrd 
ibouMndtli  pan  of  ibo  woigbt  of  tbo  mau.  Tbe  proportioti 
of  carboti,  Itowerer,  la  moro  oonsidentble  in  Bleel  thao  la  the 
ordinar/  lion  of  commerce,  but  lees  Mt  lliao  in  caet  iron  ; 
inoes  of  ailicuin  and  of  pbcaplioma  nre  dao  found  in  it,  and 
it  nwjr  fnnlier  contain  small  quantitiM  of  mugaDeso,  ofnlu* 
mlniua,  lod  Mnetimce  «Tcn  traces  of  urBCDic 

2.  Tlifl  una  of  irun  which  contain  manganne  are  fn- 
rminentlj  AppKoible  to  the  na&ufttcitm  of  at««l.     In  >&89»,, 
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Mr.  Ilcalli  look  •  pRt«nt  Tor  tbe  introdticLioo  of  a  amall  por 
tion  (1  per  cent,  ar  1cm)  of  oarburvl  of  itiaiigan^«o  into  the 
vruL-ible  wUh  the  brvkcit  liiini  of  bliJiteretl  ntccl  onlinarily 
osed,  and  ho  louod  tlial  the  coat  ulecl  obtained  after  fusion 
,  yielded  steel  of  a  superior  quality,  wliich  bad  aci|uircd  the 
'  peculiar  and  valuable  ptopetiy  of  being  weldablc  to  ilaelf. 
and  to  wrought  Iron. 

3.  TliG  beat  stevl  utnj  be  reco|^uz«d  bj  tlic  followini; 
i  criteria : — 

4.  Good  itixl,  teiopM«d  nt  a  low  heat,  ^liould  become  mrj 
bard  i  itii  bardneait  nhould  be  unifonn  ibrougb  all  its  niaw  t 
it  should  r«siiit  a  Mnart  blow  without  breaking,  and  abotild 
lotie  itK  bardiM-tn  «a\y  hy  (.■i|>unujr«  to  a  strong  heat ;  It  sboald 
weld  milj,  and  wilboul  cracking,  and  Its  fractur«  ahouM 
pre«cnt  a  Antt,  ciianl,  and  clone  grain. 

5.  Th«  onalyoiB  of  itte<:l  in  performed  like  tliiU  of  out  iron, 
.to  which  tbo  reader  u  rcrerrcd. 

<>.  The  ootDpamtion  of  pted,  aeooiding  to  Vauquvllo  and 
day  LussBC,  is  as  follows  :— 
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STICK  LAC— Sm  SAttlae. 


JACETATE  OF  COPPEB.— See  AetlaU  <^'  Copptr. 


SUSCHLORIDE  OF  Mt:BCURY.—8M  CalomeL 


sucaNrc  acid. 


«» 


SUOCIM.— Sm  Amitf. 


SUCCINATE  OF  AMMONIA. 

1.  Snccinntc  ofkmnMnia  ii  >  mit  wliich  is  in  irhtte  trya- 
tak,  unaltenblc  in  Ibo  kir  i  thr  |>ric«  of  ibt*  milMtaoc«  being 
Iiigli,  it  ii  ol^cn  adaltoraled  with  tartaric  acid,  or,  n«conlin^ 
lo  Beracliiis,  it  is  tometiincri  uliogctlier  imitated  by  a  mixture 
of  taituio  Mill  And  of  nxiiAed  oil  oT  unber.  Tht*  frnxl  is 
QMil;  dotectnl  bjr  diMolviiig  n  portion  of  lli«  italt  in  qiK4lion 
in  wMer,  aad  then  Atliling  to  it>  iM>lution,  fint,  a  drop  of  k 
IMtanlt  of  iron,  ui<l  tbcn  clastic  unnionia.  If  ilic  li<p>Ar 
i^ontoimi  tnrtaric  acid,  iho  ommoniii  will  foil  in  prodncing  it 
reddi*ti- brown  precipitate  of  pcroxyile  of  iron.  The  •Jul- 
tcrvtion  maj  al»o  l>e  doiectcd  by  gently  igniting  a  portion  I'f 
the  mIi  i  pure  succinate  of  amiDonin  voUtiliics,  and  l«avs 
onljr  a  trifling  rMidnuiu  of  charooal,  whilst  tartaric  acid  in- 
tumcMcs  Hiitt  leavnt  a  bullif,  porous  chArcoal,  and  «initit, 
during  ignition,  tlie  diaractoristic  odour  gf  txmit  bread. 


SUCCINIC  ACID. 

1.  Succinic  acid  tft  nsitallr  extraeted  IVom  amber,  by  »uh- 
jecting  the  Utter  subHtanca  to  dry  diatiUation  ;  but  il  nay 
abo  bo  obtained  by  cociccniraling  tbe  motfacr  water  r«'Hulting 
iVotn  the  Htion  of  nitric  acid  upon  wax,  or  upon  Mcan'*- 
•oUL 

2.  Pore  aoecinlo  acid  b  in  white,  nncretHM  tpanglet,  aelu- 
b)o  in  water,  etpeclally  In  hot  water,  and  tbe  aohttiun  depodu 
erjutals  In  eooling  i  it  Is  loss  soluble  in  alcobt^,  and  scarorly 
•olnUn  at  all  in  eth«r. 

i.  Saediiic  acid  U  otttn  adulterated  with  tarlarie  utMl, 
bUtilpkate  or  tiiitoxttlalt  of  potaih,  and  witb  tat  ammoHMK. 


SI* 


SUCCINIC  ACIDi 


4.  T1i«  presence  of  tartaric  atid  n  <kt«cl9d  hj  igniting 
ft  portioii  or  the  aci<l ;  if  tartaric  arid  u  prMBDl,  «  cmrbonft- 
teens  residue  will  be  left,  wliiUt  pare  MooLntc  acid,  on  tti« 
contrarj,  cTaporatea  cooipletely  wheii  expowil  to  a  r«d  beat, 
upon  n  Hlrip  of  platinum  foil.      If  pun>  sucdnic   acid  bo 
mixod  witti  u  Notation  of  n  prrtalt  of  iron,  nn<l  an  t-xcfss  of 
iwiucotM  ammoniit  Iw  furtlirr  nddi-il.  B  n^ddUli- brown  preci- 
pitate of  pLToxydv  of  iron  will  hr  prodactd  ;  not  so,  how- 
ever, if  tartaric  scid,  or  nnothi-r  tion-rvlatilo  organic  acid  b 
preacut,  at  least  in  (ititlicii.'nt  quantity,  the  eototion  of  the 
perealtj  of  iron  not    bving    procipitabU  by  afflarania  from 
MlulioDH  which  contain  noD-volatile   organic  adda.     TLe 
admixture^  of  tartaric  add  may  also  be  dcl«ctt^  in  nuccioic 
a>;id  by  diMolring  a  portion  of  the  Biniple  in  water,  !«turmt- 
uig  the  acid  with  ammonia,  and  then  testing  with  ft  •olulioa 
of  diloride  of  calcium,  which  will  then  produce  an  nbandojit 
white  prediMliile  of  lorlrnte  of  lime  i  whiUt,  tf  Ihn  nuccioic 
acid  u  pure,   no  prct^ipilnte  will    be  produced.      If  oxalic 
acid  or  a  soluble  oxalnte  is  preaent,  diloride  of  calcium 
ducea  a  precipitate  also. 

5,  tf  ilie  Huociiiic  acid  under  <-xaniination  contains  UIJ 
tniulphntti  or  tnnoxuliiie  of  |>otiuih,  a  n>«idiium  will  atM 
left  aAer  exposure  to  a  red  heat,  which  leeiduuin  being 
twtviNl  in  water,  may  be  ideotiOed  fts  web,  by  dividing 
aulutiun  into  two  portiona,  and  adding  to  one  of  the  port 
a  »olution  of  chloride  of  Iwriuin,  whidi  will  then  produce  a 
precipitate  of  Hulphnie  of  baryta,  wLicti  may  be  oollecled  an 
a  filter,  washed,  ignileil,  and  weiglicd.  If  a  solution  ol'  huI- 
phate  of  lime,  bein);  added  tu  the  second  portion,  produce* 
also  a  white  proeipitale,  it  is  oxalate  of  liow^  wbicli  may  be 
collected  on  a  Alter,  washed,  dried,  and  ignited.  Ignition 
converts  the  oxalate  of  lime  so  produced  into  carlwnate  of 
limie,  in  which  state  it  is  weighed.  117  grains  of  sulphate 
of  baryta  repmaeni  I4G  grains  of  bisulphato  of  potash 
(crystalliwd) ;  SO  grains  of  carbonate  of  time  represont  ISO  | 
grains  of  biaoxalftto  of  potash. 
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S.  Wbnlher  the  iiucctnic  bciiI  under  examination  coolains 
mI  BinnioniJtc  or  not.  ii  asccrtiiincct  b^  triturating  n  portion  of 
the  ialt  witli  [wlasti  ;  if  ul  nnimoniac  is  pr«MOt,  aD  odour  of 
ammonia  will  be  cvolvetl,  wpeciallv  if  a  little  water  b«  addwl 
wbiist  triluratiiix-  If  the  quuatiljr  of  amiuonb  tbua  evolved 
U  too  eaiuU  to  be  detected  bj  tlie  odour,  a  (ttadsi  rod,  moiB- 
Iiiieil  witli  |tn>tty  xtron)^,  but  not  I'uminj;  tnurintii;  acid,  is  to 
be  bi'lil  nl  the  mirfntic  of  tbe  miiturv,  when  while  funics  will 
tmnicdiatol/  be  observable- 
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1.  The  sngir  nnlratMUl^  n»ed  in  Englaod  k  eaae-sqgu', 
which,  as  CTery  bodj  knam^  ■>  extracted  (him  tbe  sogar-une 
{arvitdo  umAarifera),  which  in  niscd  in  tlie  Englinh  colo- 
aiw.  The  mnnufactaro  of  this  important  nrliele  i«  brietty 
U  follows  ;— The  juice  of  llio  c»im.-  is  Arst  botWd  with  liiue 
in  boilers  where  it  is  couvcrled  into  syrup,  which,  wbcD 
suflScieotty  conoentraled,  is  transferred  (o  coolers,  and  thence 
into  upri|;ht  cuka,  perforated  at  tJie  botlMo,  plavcal  over  a 
tank  or  cistern,  into  which  Ibp  syrup  which  lias  not  crystal- 
lifcd  percolates,  whilst  the  sagnr  rvmaiiM  in  tlte  cn^ks  in  the 
Slate  of  cosrar  or  moist  sugar.  Fron  this  coarte  or  moitl 
ttijfar.  while  or  l>inr-i>a){ar  iit  oblaiai^d  by  tlie  rellncr  by 
various  processes,  which  it  is  n4>t  tlie  object  of  tbidi  witrk  (a 
detail 

2.  Moist  or  eoane  sugar  is  oOen  adulterated  with  mnd, 
piatter,  rhalA,  polalo-Jkntr,  and  olltcr  fcculas,  but  the  prin> 
dpal  sophistication  is  with  ttan-h  or  potaUt-^ttgor,  (grape- 
sugar,  glueoee).  The  maimfaelure  of  starch  or  grape-sugar, 
has  been  within  tlie  last  few  yean  so  much  improved,  that 
it  Ih  by  no  owaiu  easy  to  ilintiiiRui^  it  from  ordinary  moJai 
sugar,  especially  from  that  which  ootnes  frotn  the  Kont  ludk*. 
8lan;h-Migar  u  somclinH't  mixed  wtlh  good  miucOTado,  or 
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c<iar4R  ranc-sugnr,  and  eolil  lo  tbo  rclIiMir  and  grocer  u 
genuine  caii«-«ag«r ;  but  IIm  Trawl  i»  mi>ro  gcti«r«I]jr,  awl 
alaiOBt  exclusivdy  practUe>I  hy  lliQ  rctiuling  grocer  j  tiri 
pibltc,  and  more  etpeclalt;  (bo  poorer  clvMai  beinf  Uioa 
«hMteil  to  on  olnioat  incredible  exKol  ;  at  tbe  same  tima,  it 
should  bo  observed,  that,  aa  It  la  a  pracli<»  alinont  will)- 
out  exception,  amongat  retailing  gractn,  lo  aell  st^ar  at 
ooat  prioe,  aod  even  occaaionoUjr  ander  coat  price,  tha  Iqm 
Is  to  a  eertain  cxtunt  made  up  bjr  the  ndulterationa  RboTC 
Alluded  to.  This  mlmixturu  of  grape  «f  ]X)lalo-augar  U  not 
conlineil  to  moiiit  or  c<>iir:te  »ugnr ;  ])ciUQdeil  white  augnr  oftva 
rontain.i  couridenbU;  (juantttiw  of  i1,  tMiaetlmes  to  iha  oz- 
teiit  of  30  per  cent.  ^^ 

3.  Tho  prcMDoe  uf  grnpv-fiiignr  in  cnoe-xugnr  mnj,  I^H 
erer,  bo  dctrctcd  in  mrioiis  way»  :— 

4.  At.  CieraUifr't  procfst.     Take  of  distiUcd  water  300 
grains,  Bugar  ISO  i^raJns,  caustic  pota^i  dght  graius,  aiul  io- 
troduce  th«  wliule  into  a  tube  of  suitable  capAcitj*  and  cl 
at  one  end,  ov  in  u  utimll  Qank,  and  buiL 

5.  If  tbe  sugar  in  piire  cane'Sugar,  no  smaiUe  duuace  of' 
colour  will  tnke  plno-,  or  the  iioliitivn  will  only  tnke  a  grcea 
tinge ;  but  if  grnpC'RUgnr  be  present,  the  Mluttoii  will  assonr 
a  brown  colour,  more  or  loss  intcnur,  in  pn^rtion  to  Itu: 
<]uaniity  of  grape-sngar  pretent.  M.  Cherallier  says,  thai 
with  a  little  exporienue  tlint  quantity  may  be  npproxinialiTsly 
detennined.  At  any  rale,  it  ia  a  tosl  of  liii;  presence  of  tlui 
■ubstance,  and,  uccordiiif;  to  Al.  Kulilnmn,  if  the  sugar  coa- 
tain*  from  two  to  (brec  per  cent,  of  grapc-gogar,  the  oliaagfl 
of  colour  of  tbe  solution  i^t  (|iiile  distiuct. 

6.  Trommer't  praeea.  A  more  delicsle  test  is  that  art(i- 
nallyoMiirirtNlbyTrommer,  by  wbicbevensoamaU  atiuiLQlltj 
as  ooe  thousandth  part  of  Krap«  Kugnr  can  b«  doteotod 
Vben  a  solution  of  aulphate  of  copper  mixi-d  with  a  ealuitOD 
of  potosli  ill  poarcd  into  a  solution  of  «ugar,  olYer  boiling  a 
few  miiiatcs  a  yellow  hydrate  vS  oxyde  of  copper  is  depoaitad. 
Dr.  Ure  g^vas  the  following  dlrecliona : — DiB^olre  a  oecUltt; 
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quantit/  of  Nulph&lc  of  eopfitT  (20  grmtns  fiw  mingle)  in  ■ 
mcMiirrd  riunnlilj  of  wkUt,  ami  iwld,  in  lh«  eoM,  tt  Mlution 
of  cniiMic  p(ita»h  (hereto,  until,  bj  Kwliiig  with  lunnerio 
paper,  iIm  solalioa  beooBtw  faintly  aUaliiii-,  wliiok  ti  kaown 
by  tlie  lurmeric  paper  becoming  stighilj-  brown.  Iliis  fonu 
the  test-li<tuor,  whwb,  beforo  iiaing,  should  bo  w«U  •liaktn. 
If  a  itnall  quautity  of  this  liwt-liqiior  be  now  added  to  tin 
aqiMwUH  aolution  of  Ihe  su)(ar  undi^r  exaiuiiialioD,  and  ttie 
whole  boHed,  tbe  aolulion  biKomes  at  llni  gr«ra,  and  then 
oUvc-grern,  if  dextrine  t*  present  t  but  if  it  coDtaina  grape- 
•ugnr,  the  xalt  of  CA|t|)r.r  ia  inimediulely  induced  into  tbe  Male 
of  ori>ng4!  oxydn  of  co|>per  i  whiliit  llie  nolution  »f  pure  nuie- 
sugnr  uDilcrgocf  no  cliangt-,  or  tcarcely  any  c)>anK«.  Tluj 
pmporiion  of  oxydo  of  copper  pnoduced,  ulfoni*,  tlM-nfoM!,  ■ 
goixl  criterion  of  the  purity  of  the  sugar,  and  uf  the  extest 
to  which  it  is  adulterated. 

7>  M,  BarmwUV*  proeett  consists  in  preparing  a  test- 
■UuUne  Mlution  of  copper  vitli  tartaric  acid,  by  means  of 
widdi  not  only  the  i|uaniily  of  stigar  but  of  caeli  »p«cicB  of 
Bugar  can  be  detennined  in  any  given  solution.  The  axperi- 
mcni  is  performed  Mmewhat  like  an  alkalinKlrical  aaaay, 
that  is  to  say,  a  given  quantity,  for  example,  1000  graina- 
Dicasun!  of  tho  tcat-lic|iiar  are  poarctl  into  a  glass>bc«ker  or 
capsuliv  Biul  bcatcd  tlierein  tu  ibc  boiling  point ;  a  known 
qiuintity  of  sugar  being  diMolved  in  10,000  graiiw-Bicattire 
ol'  water,  1000  gmins-mcMun'v  tliat  is  one-lmth  part  of  it, 
id  poured  into  an  tilkalinietor,  and  carefully  Jroppod  into  tbe 
teat-Uijuor  in  tlie  capsule  as  long  a*  a  prcci|Hlato  coDtinnea 
to  be  fonned.  If  ouly  a  email  quantity  of  grape-Migar  Ea 
pnacnt,  only  a  yellow  cloud  of  protoxyde  of  copper  appoara ; 
but  if  that  quantity  is  at  all  conuderablc,  an  abundant  red- 
dish  prvcipilnle  of  oxydc  of  copper  is  produced.  If  no  grape- 
sugar  is  prcMoit,  DO  precipitate  or  cloudiness  appears. 

8.  If  now  tlie  operator  has  ascertained  beforehand  the 
Rtreoj;th  of  bis  test-liquor,  that  is  to  say,  what  quantity  of 
sugar  it  Dtceaaary  to  reduce  the  copper  contained  in  the  leal> 
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litiuor,  he  hiu  only  to  raid  ofT  what  numb«r  of  divisions  ol 
lh(*  Aolalion  of  xugnr  in  the  ■IkalttntliT  hu  bc«n  enip)oj«<i 
to  know  the  proportion  of  ghionw  it  oonlniiiotl. 

9.  I'tiP  Rlrcnglh  of  th«  t««t-1>qui>r  is  wccrininml  by  tliMotf 
ing,  (or  example,  100  gnuns  of  puro  white  sugar  in  about  a 
pint  of  water,  contiUDing  ^^  of  il«  weight  of  hydrochtorlc  acid, 
boiling  the  solution  for  one  or  two  minutes,  aiiil  adding  ai 
much  water  ad  niay  be  Deceseary  to  bring  It  to  (-xactl/ 
10,000  gmia»- measure.  The  ebullition  with  hj-drochloric 
aciil,  an  just  Mid,  converts  llie  pure  nogar  into  glticoM  (grapo 
Bugar). 

10.  To  prepare  tli«  le«l  li'juor  in  qucation,  tnko  500  graini 
of  putverixed  cream  of  tartar,  400  gminii  of  carbonate  of 
Boda,  di»8otvi.r  in  flv«  ouncrM  of  water,  and  heat  ther  whole  10 
ebullition  ;  add  to  tlic  mixture  .100  grains  of  rr;^lallif4>d  an!* 
pliate  of  copper  rcdurod  to  pDw<ter,  boil,  and  allow  tlHi  whole 
to  cool :  lastly,  add  400  grains  of  caustic  polhtli,  ilisjiolvm]  in 
four  ounces  of  water,  add  ns  much  water  ns  will  make  Bbout 
one  pint,  and  boil  again.  Tliia  liquor  undergoea  icarcel/ 
any  cliange,  provided  it  be  kept  in  a  black  bottle,  nod  in  lbs 
dark.  ^h 

1 1.  Or,  according  to  M.  E.  Kmntz,  taJce  30  gnutu  of^^l 
Bugar  under  examination,  diwolvc  them  in  about  one  onnce 
of  distilled  water,  filler,  and  add  three  grains  of  pure  caustic 
potoxb  (potHHte  a  I'alcobol),  and  one  and  a  half  grain  of 
Bulphate  of  copper,  shake  the  mixture  well,  and  clone  tbc 
TOBBcl  containing  it  air  tight  If  starch  or  grape-augar  is 
preaent,  a  red  precipitate  will  be  formed  after  aonw  timc^ 
and  if  in  connidornble  (umiitity,  the  copper  will  be  eatuttly 
convvrtctl  into  protoiydc  witliin  20  lioun.  Tbc  mlution  b 
at  the  beginning  blue  or  green,  it  then  grudunlljr  losea  itt 
colour,  and  at  Iimt  it  becomes  colourless  and  does  not  contain 
a  traci^  of  copper.  I'lirc  cane  or  bect-root  sngar  <loe«  n^ 
yield  any  rrtl  pn-cipitnic  under  the  same  circumstattcca,  ^^| 


after  a  lapee  of  eight  dny». 

12.  If  tbe  BUgu  under  examination  is  a  mixture  of 
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{Mi-M  of  caiu)  and  of  poUfo,  or  grape  stigar,  tlio  pnid|nUilio« 
i«  (»iiii>leic  within  20  buuN.  And  even  with  two  aad  a  lialf 
per  cent,  of  stan-b -sugar,  a  sliglit  reiil  prvcifHiate  it  obtained 
tSlxT  24  boura,  but  tliv  ralulion  rt-BiaiDa  coloured  aAer  eight 
daya  have  daiurd.  The  above  testa  are  applied  at  tb« 
ordinury  teinprratnn'. 

13.  The  "  Pharmaeftituehf  Crntml  Blalt,"  of  the  22ai  of 
SoplemKT,  1H47,  r''*^  '^"^  following  proceas  for  detecting 
the  adullemtlotu  of  cane-sugar. 

"  If  fjmip  of  cuK-*ttgar  b«  treated  bj  m  boitlni;  ba( 
•kturvted  sululion  of  tHtrltromate  of  potuh,  and  tlie  whole  be 
then  boih-d,  a  violent  reaction  will  take  place,  wlitcli  con- 
tinue <;ven  alVr  the  tcmwI  ba«  brcn  iritbdrawn  from  the 
fire,  and  the  mixture  baa  tbrti  aN>unH-d  a  gneniali •yellow 
eolour,  owing  to  a  reduction  of  oxjrde  of  chroauum.  Hut  if 
•jrap  of  gtspe-«nfar  bo  (rested  in  the  Mine  manacr,  ao  such 
re-actioo  takes  plaoe ;  my,  if  tlio  coae-sugar  contain  IVobi  oat' 
eipliili  to  (lOL-iliird  pnrt  of  prape-nifar,  tlio  rv-afiioB  of  lite 
bicliromnU-  of  im>i»«Ii  ui>on  the  canc-sugur  above  mlati'd  will 
not  take  place,  the  mixture,  alter  tbo  addition  of  lh«  biclm* 
mato  of  potash,  being  boiled,  will  only  frotli  up  a  lillte  uiore 
thnn  if  no  nuch  addition  hod  been  made,  but  no  oxjde  uf 
ehrvmium  will  be  reduia-d,  and  caasetiuonlly,  no  change  ot 
colour  will  be  obnervod,  unlcn*  the  pnipotlioo  of  grap>---«tig«ir 
bo  1«M  than  has  br«n  nK-nlioni'd,  but  even  then,  tlic  rvACtion 
ia  fur  from  being  lu  diotinct  u  with  piuv  enne-sogar." 

H.  Although  bichromate  of  potash  i»  a  good  lest  for  dia- 
tlnguidblng  tgrvp  of  canc-wigar  from  ayntp  of  gmpc-nugar, 
thk  teat  Is  altogether  incapable  of  dlatingiuislung  one  »ori  of 
agar  from  the  other,  however  ooneentrkted  their  aolutions 
may  be.  Tbe  two  species  of  sugar  may  be  dlsiloguialied 
froBi  each  other  by  raeaiu  of  solution  of  nitrate  of  cobalt,  aa 
fbll»wit:— 

IS.  If,  al^er  having  boiled  a  concentrated  solution  of  cane- 
ttiffta  with  a  amail  quantity  of  polaah,  a  few  drops  of  aojulion 
of  nllnUe  of  ooWt  (a  poared  la,  a  purple  protipitaie  will  be 
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SUGAR  OF  LEAD.— S««  AtHaU  »f  XaoA. 


SUGAR  PLUMS— Sco  /)/«!■«  Ma»gt. 


SULPUAR3ENIC  ACID.- See  S-lphurU  of  Arttnie. 


SULPHARSENIOUS  ACID.- Sec  difM. 


SULPHATE  OF  COPPER. 
BLUS  OOPPKRAS.    BLUE  VITRIOL.    ROMAN  VITRIOU 

1 .  Sulpliate  of  copper  is  mrt  with  in  eonunoree  in  foor  or 
eight-j>ide(!  pmmatic  cr^mla  of  ft  An«  blu«  colour,  »lijifatljr 
«noro<ieeiil,  iiuxliwoiu,  and  liAvtng  n  etirplic,  nxtallic,  Ait*- 
grsMblc  ustc.  Tlw  apeciflc  gravity  is  2.19.  TIm<  ciTdale 
arc  mIqUu  in  4  [mna  of  coUl,  and  3  parts  of  boiling  wal«r ; 
Ihc  soJulion  rcdch^na  litmox  pap<-r.  Tho  crjM«l>  ■■nniaio  5 
eqoivakntM  of  water  (CuO,  SO.  ^IfO),  ami  aro  comi»k-ldjr 
insoluble  in  alcolxtt.  Kxpow<l  to  a  Ary  nUnosplicrp,  the;  «l1lo> 
rcBcc,  liisi>  2  c<iiiival4-nl8  of  water,  and  bocomo  opaque  t  at 
212*  Fakr.  ihey  retain  on!/  I  equivalent  of  water,  and  al  a 
lemiiernlure  of  abotil  292°  Fatir.  lltejr  b«roa»e  mnvertod  inio 
an  aliiuMt  white  powiler,  which  la  an  anhydrous  dulptiatc  of 
eoppvr,  but  which  boootDM  Uuu  ngaiJ^  !>/  pouring  water  upon 
Ik  If;nilion  deoompoaiM  lalphato  »f  »>ppcr  coniplcletjr,  and 
eonvert*  it  into  pntoxjdo  of  oopprr  (CuO). 

3.  The  lulpluto  of  copper  of  conuDcrce  ti  ofton  contasU- 
nnttil,  nociH-iimeB  to  a  large  oxlcot,  with  sulpbaUi  of  iron,  of 
xinc.  and  of  mogtwria. 

3.  In  order  to  detect  the  preaenee  of  iron  in  sulphate  of 
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oo[>pnr,  Ibe  operaior  Khoold  <tiMolvc  th«  cijatals  under  ci- 
UDtoAtiun  in  wat«r,  boil  widi  mom  nitric  acid,  und  tbrn  »U 
to  the.  Rolutiun  ui  cx^tm  oT  KRimonift.  TIic  amiDonia  «i 
firat  prccipiutns  Ifolh  the  iron  unci  the  cufiper  ;  but  Um 
latter  mxin  nHlimoIrcs  in  the  uxoeea  of  aiuOKJiiiu,  whHjit  the 
pcroxjilr  uT  iron  i«  IcH  in  iiuoluble  rcdilish- brown  Atii^^ 
whicli  mitjr  he  collected  on  a  filter.  ^M 

4.  Siippasing,  however,  that  the  sulphate  uf  copper  undff    ' 
vxamination  contains  at  lite  some  time  sulphttto  of  iron,  et 
■DC,  and  of  oiagnetiia,  (Le  beet  vny  of  detecting  tlw  pn- 
•eaoe,  atij  tltflermiiuDf;  the  amount  of  these  impuritio,  is, 
perliapis  as  fullun-a : 

5.  DiMulve  a  wui^ilit^il  ijuiuittty  nf  the  iialt  under  exanl^H 
tion  in  water,  and  nci<lify  ihu  H>luti<in  ii»ui«what  strongtjr  w^P 
hjdnK'lilorio  add ;  a  currL'nt  of  siitphuretted  hydrogen  ia  ihea 
atowly  pitMcd  throu|(h  the  ncid  .lulution  until  it  ■mctU  straii£l;r 
of  tlir-gUN ;  a  L1ai:k  precipitate  in  produced,  wliicli  is  aulphuict 
ofcapper.aitdnhich  should  be  rapidljTCoIlei-twd  on  «  (llt«sr.aaJ 
WB«h«:d  wilhoiil  inlcmipiion  with  water  coutaining  sodm  ml- 
pharclt<?d  hydrogen,  llic  »iiIpUiiret  uf  copper  obtained  i» 
dried,  »o  that  it  may  bo  easily  detached  from  tho  Biter, 
it  is  transferred  to  a  glasa-bcakcr.  As  the  Glter  btlll  rr 
atnall  poniclea  of  the  aulphurel  of  copper,  it  diould  be  burol 
separately  Od  the  cover  of  a  platinum  crucible,  and  tb> 
aahea  being  added  lo  the  sulphurct  of  copper  in  the  g\»M- 
beiiker,  the  whole  is  treated  by  nitric  actd,  or  aqua  nrgia, 
yntil  the  sulphur,  which  separatoa,  hiw  acqiiirrd  a  pure  lemon- 
ydlow  colour.  The  solution  u  then  Allcred,  and  the  pra- 
toxyde  of  copper  ia  precipitated  by  means  of  •  solution  of 
caustic  polAsh  :  the  whole  ui  muderately  boiled,  ia  order  to 
Bgglonierule  the  oxyde  of  cupper,  which  may  lh«n  be  col- 
lected on  a  filler,  wuahed  with  hot  water,  dried,  iguitcd  ia  a 
platinum  crucible,  which  should  bo  kept  covered,  and  after 
cooling,  it  in  weighed.  40  groins  of  oxyde  of  copper  npn- 
sent  80  grains  of  uukydrous  »ulptuiie  of  copper, 
grmns  of  the  ordinary  cryatols. 
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a.  Thf  liqunr  filtered  frooi  tli«  sulpbnret  of  coi>pvr,  pro- 
duci'd  hj  siitpliurcttcd  lij'ilro^^en,  should  now  be  bettted 
unlit  nil  odour  of  the  gu  lifia  dianppearexl,  ultrie  acid  b  ihca 
poured  into  it.  nnd  the  wbole  u  boiled,  iti  ord«r  tu  t>croxydc 
thv  iron  ;  tbp  acid  liquor  should  now  bo  neutralizi'd  with 
unmonio.  and  precipitated  by  sueciimte  of  ammotiiu,  exaclljr 
U  nieulM>n«d  in  tbe  analysia  of  eiiM!  ores.  The  liquor  Altered 
from  llie  p«renecinateof  iron  produced  should  then  be  treated 
hy  bjrdrosulphard  of  Rimnomn,  wliidi,  if  ainc  ta  pfMent,  will 
produce  awhitcprcctpiintrofHiljiliurct  of  sim^  whtob  nutj' bA 
oonrerted  into  oxjrdo  of  anc,  exwtly  u  described  in  th«  anbic 
OUEiuc.  Tl>e  liquorwhirlt  waaflltemt  fh)Di  theeulpliuretof 
sine  maj  Hnailjr  be  supcrMlnratrd  iritli  hydrochloric  acid.  In 
Older  to  decompose  the  hjdrosulpburet  of  utituouia,  and  the 
aagiieNB  which  is  in  solution  in  tliat  liquor  is  precipitated 
la  tbe  state  of  bibastc  piMsphale  of  ammonia  and  magnesia 
(2  MrO,  NH.U,  IK)..  +  12  nq.).  by  means  of  a  solution  of 
pliLwpliatr  iif  »odi>  with  addittoii  of  ammooia.  This  precipi* 
Ut«  should  be  collected  on  a  ftller,  waslied,  but  not  loo 
Imtf;.  becauM  tt  is  not  quite  insoluble  in  watcj-,  or  else 
the  water  used  for  washing  should  be  mixed  witli  mnh 
ammonia.  Tbe  precipitate  should  bo  left  at  reaC  for  tum* 
ral  hour*  (about  Iwclre  houn),  bn-jiURe  il  tnltea  a  toof 
tine  to  settle  ;  oAi-r  which  il  may  be  eall<icti-d  on  a  Aher, 
■a  abore  aaid,  waK)i«Hi,  thuroaxhly  drieil,  and  gradually  siib- 
nitlrd  to  an  inlease  heat,  in  a  covered  platinum  crucible. 
AAer  cooling,  it  1>  weiglied.  1  grain  of  pyrophospbale  of 
magnesia  contains  0.3663T  grain  of  magnealb 


SULPHATE    OF    MAGNESIA. 

BPSUM  8A1.T&    SKDLITZ  SALT. 

'    1.  Sulplwte  of  magoesia  Is  a  cumbtnation  of  sulpbtiric  acid 
■nd  BUBiMvia,  which  ti  net  wlih  iu  oommeroe  in  reotaaguUir 
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four-Ridiu]  prunnnti«  crystal*,  or  in  matiaea  corapotwd  o( 
gn»t  number  of  aoall  neetUw,  whitP,  inodoroiu,  aoA  *i 
bittor  (liiagroeAble  IwW.  Sp.  gr,  l.tifi.  SulpliAte  of  iM 
bmU  i»  mluble  in  its  own  vrcighi  of  cold  fnit«r,  ami 
iiuciltiblo  in  dcobol.  It  «Olonwooa  iu  lite  nir.  Mtd  wh 
bt'atvd  il  fuios  in  ils  own  wftter  of  ermtttllizAtioa.  H 
<|Utuilitj  uf  t]i«  wutcr  of  crTstaUuMlioD  of  milplmtc  of  rat 
Duala  rariea  nccorduig  to  tlM  (eaaperature  at  triiicli  it  in  ma 
to  erjrUnUiye  t  bjilnU««  of  tliia  salt  nwy  be  obtaiood  cootai 
ing  one,  two,  five,  nix,  Mr«n  and  twelve  equivalents  of  «rai 
of  dTRtalliintJon.  Wben  nulpliAte  of  Dtagneaia  u  left 
cr)-«tAllim;  nt  (>0°  Fatir.,  it  ordiiwrily  containa  wevcn  eqnt« 
lente  of  wntvr. 

2.  Sulplinti!  of  inngncaia  Es  often  adnllcnited  with  sulpha 
'tflMdRi  t>ay,  tbi*  Inttrr  i>alt  in  nomrtimcs  altogvtlMr  ad 
m^  tb<!  name  of  aiilpbaic  of  niagnc»ia.  The  two  saJts  U 
be  easily  dinlinguiidicd  from  c*ch  otber,  boeauso  eiilpbali'  i 
soda  rryKtalliti-:!  in  long  «ix-ai<Ied  prijune  ntorc  trtaafMal 
than  iIiom:  of  xuljiliate  of  uagnesta,  and  more  dBonecot 
iia  taate  ■■  frmh,  saline^  ami  somewhat  bilt(>r,  but  lees  tt 
agreeable  Hutu  llml  of  sulpbate  of  m^nctia  j  its  sp,  p.\ 
1.349.  Lasil}',  a  sulutiou  of  earboiiBts  of  tntokti  or  of  sod 
poured  into  a  solutiuu  of  sulpliate  of  *o(la,  product's  do  end 
pitate  wbatftver  t  wliiUt  an  abumlant,  bulky,  wliite  pT«^M 
is  inimediatvly  [trodueod  by  tliat  reugmit  in  one  of 
of  magncAA. 

3.  Nothing  is  tlnvrcfore  mora  cany  than  to  dioiiii 
thene  two  *ult*  from  eadt  other  in  an  iaolatwl  eiat«  ■  M 
wlien  tliKy  arc  miii-il  together,  llie  operator  may  detect  it  1) 
dryinji;  a  Miuall  portion  »f  (be  siunple,  and  iH-atiiiK  Ji  IxJof 
the  blow-pipe,  lo  the  fluinu  uf  which  it  will  iniiuedialely  ba 
pari  a  ntroiiK  yellow  eolour.  If  now  tbe  operatoiT  wlsbes  1 
ascertain  tbe  proportion  or  extent  of  the  adultcmtio 
should  pnn-eeJ  un  follows; — 

4.  Tske  a  eertaiu  portion  of  the  salt  under  examill 
dry  it  at  a  dtesiu-h«at  until  reduced  iuto  a  white  poinler,  U 


sU^i 
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•xpoM  tku  whito  t>owiI<rr,  which  i*  (he  efloMteeil  sul|)hBte, 
la  m  modrralc  red   bi-nt,  in  «r<li.-r  to  expel  coin)>lct«l7  ibo 
wkMr  oT  CTTsialliratioa.     Tkkc  60  gnuna  <if  th«  ignfted  ml* 
pliM%  Mid  dixnolvo  Uwm  in  punt  distitiud  wiit«r,  mAA  llti-n  Ui 
•zoMi  of  tolutioa  of  carbrmau  of  poiu&k  or  of  uxla,  and  Wl : 
kUovr  tl>c  iMptor  to  beeomn  cold,  uid  collei:!  tli«  precipitated 
carboiMUv  of  mognedft  upou  >  Blcvr,  wMh  it  carefully  vrltb 
boiling  wtiler  (we  filtering  nppArntua,  pnge  455),  liol  Dot  too 
long,  niocu  it  in  not  complviel^  iiuoluUe  in  «Ten  liot  wutiT, 
iry  it,  nnd  ignite  it  Mrougly  for  Mtu«  time.  Id  order  to  expel 
the  carbonic  add,  ibe  raMdumn  b  pure  magnesia  t  60  grains 
of  aulpbnte  of  magnesia,  preTlouitl;  ex|>i>^  to  a  modenic 
rod  lieat,  an  sliove  Mid,  should  jriold  20  grains  of  pare 
in^aeala,  or  <«cU   grain  of  eulpliate  of  msgDeela  shonld 
yield  0.3-1015  graiii  of  pare  magnesia.  If,  tbervfore,  lli«  opt^ni- 
tor  subtmcts  from  the  total  wejglit  of  tlte  salt  under  vsiunina- 
lion,  and  which  bas  been  subjected  to  experimeul,  the  amount 
of  sulpliatv  of  roagDMia  indivated  bjr  the  precipilnle  alx>va 
alluded  to,  tlw  differcnoo  will,  of  cotir«^  iibow  Ibc  weight  of 
the  sulphate  of  coda  which  has  lM«a  wldcd.     If,  howerer, 
the  operator  wislw*  (o  determine  the  ((uantilj  of  sulphate  of 
Boda  bj  actual  experiment,  bo  may  do  so  by  disMlving  in 
distilled  water  a  given  weight  of  the  aaspMted  ult,  and 
pouring  into  lliin  solution  a  quantity  of  clilorHle  of  haiium, 
just  sufficient  to  prvcipiiale  all  the  sulphuric  acid  in  thv  state 
of  sulpliale  of  baryta,  but  avoiding  to  use  an  exocM  of  chlo- 
rido  of  boriuu)  i  lluit  b  to  say,  the  ehloride  of  barium  nhonUI 
be  atl(U?(l  very  cautiously  a.i  loii^  aa  it  continues  to  prodnce 
a  precipitate  or  n  turbidn«u,  but  no  farther.     Tlie  liquor 
slioald  tliet)  be  wanned  and  left  at  rest  unlil  all  the  prcd- 
pilnlr  bus  nettled  i  it   is  llien  ooUeoled  un  a  filter,  wa«faeal, 
and  the  liltralc  is  vautiuuitly  enaporaled  to  dryness,    llie  dry 
residuum,  which  cooaiala  of  chloride  of  sodium  and  of  clllo> 
rido  of  ntagncein,  is  allowed  to  become  cold,  and  it  la  then 
tratad  in  the  cold  with  rectified  alcohol,  which  will  diaaoivs 
the  chloride  of  magDeHum,  bol  will  leave  the  chloride  of 
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•odium  in  an  almoitl  in»olabl«  Rtnte.  From  the  weight  oflk 
dilori<l«  of  Hudium  Ii^fl,  thkt  of  the  vulptiate  uf  mmIh  maj  bt 
ckloulutcd ;  <!acli  grain  of  cUoride  of  scidium  n-pracnti 
O.A3010gr«iD  of  wda,  tuid,  conMqacntl;,  i. 192725  gnaa  J 
anhjrdroiLi  rulplutt';  of  eodo.  TIk  alcohol  einplojrrd  aheaU 
be  liiglilf  rvctiliiid,  for  nlthoagh  chlorido  of  sodium  i»  alMHt 
tnsflulilu  ill  anhydrous  alcohol,  it  is  dissolved  in  1bi|I 
1{uantiti«  in  s|iiriU  of  win^ 


SULPHATE  OF  POTASH. 

»AL  HE  UUOBUS. 

1,  ThiK  Mklt  crjntallin.-!!  in  iihorl  Bis-nidcd  prisms,  Urm- 
nalcd  by  licTiii'dnil  pvruniidK ;  the  cryslals  are  anh 
hard,  while,  iindlterabli;  hy  «X])Murc,  tlwir  taaiv  is  sUgl 
Intter,  they  dcercpitnlc  strongly  when  heated.    When 
ignited  they  futie,  but  arc  not  docompowd.     Their  sp.  gr.  H 
2.-107a. 

2.  According  lo  M.  Gay  I.uitmc. 


100  parts  of  waier  st  61' F.  diatoivo  lO.A  ]Mul«  of  lulphAte  of 
do.  1S0.9      do.       I«.9  do. 

do.  Sid        do.      S0.3  do. 


8,  Sulphalu  of  ]>oliiith  'u  complctdy  initolublo  in  aleohoL 
4.  Tli«  Rulphat«  of  pota.ih  of  commerce  h  often  eontasii- 
nated  by  talpAuU  of  zine,  t^  iron,  of  eapper,  of  magtutia,  ^ 
lime,  and  sometimes  by  Irisu/jtAate  of  potash. 

6.  The  presence  oi  tnlphaU  of  sine  i*  d«tCGt«d  by  diaeolT- 
Ing  a  portion  of  the  suit  in  walur,  addifying  witli  s  Uttk 
nitric  acid,  and  a uporsiatu rating  witli  ammonia.  If  iron  Is 
preaenl,  roilili^h- brown  fluki-n  of  pcrozydc  of  iron  will  be 
precipiiatetl,  and  bIiuuM  be  acpanited  by  filtering.  If  cMwr 
is  present,  the  solution  will  have  a  blue  tinge.     Adnuttiw 
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hsMTor,  that  the  mIi  umkr  exntnmntion  ronlainii  no  other 
iapariiiua  thau  stU|>luit«  uf  Ii^<^,  tlui  •olation  will  mnuitB 
pcrlMll;  dear  after  tite  oddilion  aC  the  aminanu  ;  tbnl  i*  to 
nj,  at  first  the  aniiiiouin  ta»y  clRicrtniiM!  a  whilti  itrMnjiiiate, 
wliiult,  liuwevcr,  wiil  bo  iiuumliatcty  rctliMolvrxl  hy  an  excMH 
of  the  le-Bfent;  if  it  iaoot  rediMolveil  it  isaproof  tluil  MMBe 
otlier  l>ueuipreWDt,andlhcti<|iM)rinuHtbeflltnr«d.  However 
thia  maj'  he,  if  faydrtuulphurct  oramDioniu,  bring  mUikI  to  ilie 
clear,  ooloorWaa,  utrotiglf  unmooiacal  ti<)ui>r,  pniduom  n  wliite 
precipitate  or  uloudiatss,  laaolubte  in  an  cxdchk  of  bydroaal- 
pluiret  of  atnmouia,  it  ia  cerUinl/  sulphurct  of  nnc.  If  tlie 
aulpburot  of  nue  to  produced  in  in  «ufficii-at  ijiioniii}-,  it  tnaj 
be  0(>lUH;tedon  ■  filler,  rediasolv«(l  in  hydrochldrir  uicid,  boikd 
until  alt  odour  of  ■ulpburctlcd  bvdra^vn  ha*  diaappcared, 
Altered,  and  tvpnvipitatiid  a*  carbonali'  of  Kino  bj  carbcmal^ 
of  poUwh  or  of  aofla,  with  tbu  prorjuilioti*  wbit^h  arn  indicated 
Cartlicr  on  in  tbe  article  oa  Zine  and  Ziitc  OrtM. 

6.  If  the  aolutiott  conlain*  tlte  »lightcal  Irnft*  of  iron,  tJie 
procipiiaied  Bulphimt  of  line  produced  \>y  hydroeulpburrt  of 
aniiuoiiia,  instead  of  being  whito,  may  be  gray,  or  blackirb, 
or  intorsperwd  with  black  liakea,  or  altogether  black,  tccotrd- 
iog  lo  tlio  quantity  of  irod  praeent. 

7.  If  iron  '»  preaeat,  it  will  ba*e  been  prwipitativl  from 
the  aotulion  by  aoMsonia,  in  the  atate  of  peroxydr  <'f  imii,  a* 
we  said,  wluch  nay  be  eoUected  on  a  filler,  waxlied,  dried, 
ignited,  and  woigbrd.  If  both  iron  and  acinc  uk  \tmnA, 
ttiey  may  be  aeparated  by  mean*  of  a  wlution  nf  neuttsl 
Ruccinale  of  aippionia,  or  by  oarbonate  of  baryta,  eicactly  a* 
la  duacribed  in  the  article  od  Zinc  aad  Zinc  Om. 

8.  If  cop;»rr  ia  preaent,  tba  addition  of  nmmonia  will  liaw 
prodooed  a  blue  tia^  or  colour  n»  above  naii) ;  or  if  in  too 
atnall  quantity  to  be  ihua  detected,  tlie  oprrator  may  teel  tbe 
aqueoua  solutMU  of  tbe  aalt,  to  whidi  no  nmmonia  baa  been 
addi-fl.  with  feoToiqraiwiet  of  pouaaiam,  which  will  then  pr»- 
ducp  a  r«)ddiali-bravn  predpitota  of  a  crimMo  tinge.  If  the 
procilHiato  or  cokiar  is  bJnek  it  ia  dM  to  tlie  iireaenea  of  iron. 
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9.  tieneralljr,  only  «  trace  of  the»a  impuritica  U  in^caiiJ 
hy  Um  ftbove  (mIo. 

10.  If  ntagncaia  ali>n«  is  |Hrr»coi,  »  poriion  of  the  mIsIimi 
i>r  tliv  stOt,  1u  which  no  aouBonia  his  been  atl<Ii,H],  bcinf  tartcd 
with  ouiMio  |ioUuh,  will  pndoM  «  nliitv  pm:J|ntate  id 
hj^lnte  of  nwgne^a.  Or  «Uc  the  Mlution  of  tho  salt  mijr  k 
Buxed  niih  an  eiooBa  of  solution  of  ul-wamonisc,  and  iha 
Iwted  with  B  solution  of  )ibai[>liaiu  of  sodk  and  uaaicaii, 
which  will  immediatrJy  produeo  a  white  prudpiiato  of 
nmmonis -phosphate  of  niRgiieuii. 

11.  It'  time  is  prescnl,  the  itoltilioa  of  the  Halt  beinx  ttetri 
with  a  solution  of  biooxidatc  of  potiwl),  or  of  oxalsie  <( 
ammoDin,  will  prvducn  a  whitn  precipitate,  or  be  rtuieni 
turbid. 

12.  Tbo  prcMDM  of  Utuiphatr  of  pottuh  la  dcMvtri, 
because  the  salt.  instMid  of  bring  neutral  lo  Icst-papcn,  ml- 
dens  blue  litmus  paper.  The  salt  should  be  dreiicbcd  witt 
water  before  teisting  with  litiDUs  paper. 

13.  Supposing,  however,  which  is  not  probable^  that  iD 
tb«W  impurities  are  present  at  the  »ame  timo,  tliny  naj  bi 
detected  w  follows  :— 

M.  1°.  DiMolvc  the  salt  id  water,  acidify  iha  aolulion  wilt 
bydrochlorii-  lurtd,  and  pasta  slrratn  of  sulphurotted  hrdram 
through  it  until  it  smdts  Htrongly  of  tho  gax.  A  black  or 
dark  brown  precipitate  la  produced—it  is  >oIpbur«t  of  oopfer 
Confirm,  hy  cotlcutiiiji  the  block  precipitate  on  a  fiiiRT,  n- 
dimolve  it  in  nitric  taH,  and  supemtuiylc  the  nitric  tcA 
mlution  with  ainmonin  ;  »  blue  colour  is  produoed.  CopiMf 
is  prwent. 

\5.  2".  To  the  liquor  filter^  from  the  sulpliuret  of  coppn, 
add  an  exce^i  of  unl- ammoniac,  and  then  (unmoDia,  and 
whether  a  precipitate  i*  produced  or  not,  add  an  exoeosof 
bydrotulphuret  of  nrnmonia. 

16.  If  a  ivhilc  pn-cipitntc  only  has  been  |>roduccd,  it  b 
■ulphun^t  of  xiiic  ;  if  llic  pmcipitale  is  gray  or  black,  sine  and 
Iron  may  be  preaenl.    Collect  tho  prccipiUie  on  tt  filter,  and 
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kttf  ttfl  Itllrnle  for  further  nxamiQAtion  ;  wnsli  the  precipi- 
tate ud  rediNiolrc  it  in  nitrk  Bcid,  and  iiu{>cniat urate  llie 
Bolulion  with  fetnmonia.  If  >  r«<)di«li •brown  procipiute  !■ 
IMwIucvd,  insoluble  in  an  exe«es  of  unnionia,  it  i»  [><rrox]rtln 
of  iron.  CiMiQrin,  by  redUanlvinft  It  iu  a  tineM  quantity  of 
hj'drocliloric  add,  su  that  lli«  sdulioo  inajr  be  a«  neutraj  aa 
possible,  and  tent  a  poftion  of  tbia  with  aolutioti  of  (etto- 
cjanurel  uf  polaauum.  A  b1u«  prvdpiiato  in  furint-d— t«8t 
anutlier  portiMi  with  tinctuK  of  galU,  a  Uack  coloar  J8  (tto- 
duced.     Iron  in  jirue-itt. 

17'  If  the  Li(]uar  Uttered  from  the  precipitate  of  peroxjrdo 
of  inm  prnducvd  by  ammoflin,  and  wliieb  in  HtroiiKlr  ammo- 
niaciti,  clear  and  culoarlcaii,  biring  now  tested  hy  liirilrwiu)* 
pliuri-t  of  ammonia,  yivldii  a  wliite  precipitate,  it  i»  Mulphunt 
uf  cine,  Tlic  white  procipitatu  which  bjdroatilphurei  of 
wnmunin  produces  in  a  clear,  colourlcw,  ttlronglr  BminontDCal 
or  alkaline  wlution,  can  hardly  Ito  anything  cIm  than  aiil* 
phurct  of  tint, 

18.  3".  The  aolulioo  which  waa  filtered  from  tlie  precipitate 
produced  bj  ammonia  and  hydrtMulpbunt  of  ammotiia,  aod 
whloh  waa  kept  for  further  cxamiiiatiim,  abotild  now  be 
UiUod  with  hydrochloric  aeii)  until  all  odour  of  eulphuretted 
hydnigen  has  dlmppeared ;  Alter,  if  aiattttxj,  anil  b<Hl  tlw 
filtrate  with  an  exccae  of  carbonate  of  awntonia  mixed  with 
ammania.  If  a  pivcipitate  U  prodocrd,  it  ia  carbonate  of 
Umo.  CulWt  the  prcc){utato  upon  a  flilor,  rodiwwlve  it  in 
a  snull  quantity  of  hydrodiloric  acid,  iMulraltBe  with 
ampionia,  and  toat  with  oxalate  of  anunoiiia.  A  white  pre- 
cipit8t«  is  produced.     Lime  la  preaenl. 

19.  If  to  the  liquor  filiercxt  from  the  precipitate  producMl 
by  boiling  with  carbonate  uf  ammonia  mixed  with  aBimunia, 
the  furllier  addition  of  photpbate  of  auda  produced  a  white 
prvc)|>iiat(s  it  is  nagtxna. 
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SULPHATE  OF  QUININR 

1.  Sul0Ht1«  of  quiuino  U  prepared  princlpnlljr  from  (bo 
fellow  or  CaIjtmj-b  h*rk  {nea  IWiieiatt  har/k),  by  the  Miao 
of  sulphuric  odd  upon  qutoinp. 

2.  Hk   neulTftl   Mulpbntv  of  quinine  in   in    sniaU,  sUky, 
llflXiUe  tnfta  or  n«cdle»,  soowwhat  rrwttabling  asbeslu*,  »K^m 
hM  an  «xoeMJTal7  bitter  tutc,  sparingly  soluble  in  ud^l 
water  (r  pnrt  in  740  of  cold  water),  soluble  It)  80  parK  of 
boiling  water,  ver/ soluble  in  almho],  «»penn11y  in  hot  alcohcd. 
and  in  olhM'.     Tliis  salt  rflIoresc>es  by  exposure,  vrliea  twal«4 

it  Aises  like  wax,  and   at  a  temperalitre  of  21'>''  Fahr.  it 
bcoomu  phospboraaoent,  e»peciaUy  by  friction.  ^^ 

3.  The  Boluiion  of  sulphate  of  qulii)n«  (when   not  til^M 
dilute)  is  preotpitated  by  potaslt,  soda,  and  amntonia,  (n  Ui^^ 
state  of  a  llocuulent  white  precipitule,  which  i«  hydrate  of 
quiDine,  which  i»  only  very  sparingly  soluble  in  nn  exc«s  of 
the  precipitant.   An  exceu  of  ammonia,  howevdr,  radisaoli 
partially  the  precipitate. 

4.  TarlArio,  oxalic,  and  {.'allic  acidn,  and  tliv  noluble  aalts 
of  thi'se  scidi*,  and  uliu)  ihi-  infusion  of  galls,  produce  in  the 
solution  of  sulphate  of  ([uinine  a  ]>redptlate  which  is  saluUa 
in  an  excexK  <>f  arid. 

5.  Bicurbonata  of  soda  (according  to  Dr.  Premillw) 
immedialdy  prccijiitntM  m  concentrated  solution  of  siilpUau 
of  quinine,  and  in  dilute  solutions  a  pncipitatf!  is  pro- 
duced by  tluki  ru-Hgent  In  the  c^iurse  of  a  qunrttr  of  an  hoot, 
especially  by  stirring  the  liquor  bristly.  ^H 

6.  This  very  important  artii-Ie  is  often  adulterated  by  w^ 
admixture  of  ffiim,  tti^ar,  ttarth,  rhatk.,  mlpAaU  ^  baryta, 
bortieie  <Mritl,  ttearinr,  tulff/i/ilt  of  finrhoninr,  tali^ine,  8k. 

7.  These    irauds   may   bo    rrc<!giuxod   in    tlie   I'ol 
manner : — 

H.  If  the  sulphate  of  quinine  under  exaroinatloa  i 
any  eakrtbs,  such  as  chalk,  sulphate  of  lime,  &c^  their 
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•COM  nM^  ba  deUvted  by  incincntting  k  portion  of  llie  sunplts 
which  will  lc«va  tbo  cnrtli*  in  the  ilnln  ol'  fixed  mUv*,  lh« 
wi'tght  of  wliich  nuiy  tbcn  be  iJirpctly  iiM-^rtainotj.  I'uw 
•olplule  of  quininfi  should  not  Irarc  a  trace  of  rwidne  ;  or, 
tt  nilplMl*  of  qdniiie  is  soluble  in  alcohol,  a  portion  i^  the 
■uspeoted  wilphate  of  quiniue  luay  be  treax«<I  by  thu  Ri«n- 
sirunm,  which  wiQ  take  up  the  Mdpliale  of  ()uiBine  {anil  of 
cincbonine^  also  the  saUdne  if  proeent),  bat  wilt  lcav«  nil  llf 
oartliy  itnpurilio,  Nteariue,  gam,  and  aiarch  in  an  iDMlublr 
atai«i  thrsw  impurilica  may  t)i«n  be  Mparatcd  by  lilii-ring, 
■nd  weighed. 

9.  If  any  «(rartNr,  or  ttearic  acid,  ha*  bron  mixed  with 
aulfiliaie  of  <|uinitw,  tnmt  a  portion  of  tlic  tintnpic  with  watrr 
addified  with  sulphuric  aeid ;  the  sulphate  of  ijainino  will 
diMolvc,  aod  the  stoorine  will  be  left  in  an  insoluble  lUte 
JloatiMff  on  llie  xiirfacd  of  tbri  liquid  ;  it  boat  be  now  applied, 
tli<!  i>Uarine  will  agglomerate  into  sraall  transparent  dropa, 
wliicK  00  c«oUng,  be«oaw)  aolid  and  opaque. 

10  TIm  pre»rDe«  of  ttipar  may  be  detcrled  by  ilut  odour 
of  burnt  sugar,  which  i^  crolvcid  on  buruiog  a  portion  of  llw 
suapeotod  article  upon  a  strip  of  plulinum  foil.  A  tnon  Mr> 
1^  method,  liowcver,  oonnMa  in  ilissotring  a  given  weight 
of  tlie  anlpliate  oT^ialnino  in  wal«T,  nnd  ndiling  baryta  ihrreio, 
which  will  pn-ci|>ilaii-  both  tlic  ■ulphiiric  aoid  ai>d  the 
quinine.  The  Ikiuot  should  tlwn  Ik  flilrroil,  or  a  i.-urrcni  of 
carbonic  add  shouM  bo  passed  through  tbc  flllralc,  in  order 
lo  precipilate  tho  excess  of  barrla  in  t)ie  liquor.  'I'lie  pr«ci- 
plUte  fonned  being  separated  by  llltering,  tlie  sugar  alonv 
reniaina  in  solutioa  In  the  li(|Uor,  and  may  then  Im  oaaily 
deteclod  bj  ill  kwoouhw,  ea])edally  aAer  coooenirating  tbr 
Bltrnte. 

II.  Tlie  preaenoeof  n^raiKtoffiiM  nayalM>be  dinecietl 
by  diaolving  a  gircn  weight  of  llie  nampk  in  wat«r,  and 
B«UUBg  carbonate  of  potaali,  which  pr4.-cipiui(a  the  quiiiiiM 
(and  rinchonine);  tlio  prodpiiat*  uiuy  b<-  oolhs:tMl  on  u  Ultrr, 
driod,  bjhI  weighed.     Th*  ni|ar  and  gum  retunin  lu  nolttlioit 
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wtUi  llw  Milpbata  of  polwh  produced  from  ifae  decomf 
a(  ibc  rarbanaU  of  pulasli  eraplujed,  aud  with  mij  naliriae 
Unt  nw^  b«  prcMDL  &/  cvK)>onitin^  th«  solution,  ll>«  pt«- 
Kcoee  of  tftgar  wtU  be  reocgniEed  by  the  awc«t  tMstc  of  ib« 
•cdtttloa— (if  bitter,  oaHeine  la  pnaeut,  uid  amy  be  deMMed. 
U  will  be  iboim  prceenUy.)  The  solutiou  ohould  twv  he 
«ra|ior>ted  lO  drynen  tt  t  finite  beat,  mud  tbi'  rr^iduBm 
beiiiff  <re«l«d  with  Bplrlt«  of  wine,  tbe  ragar  will  be  diMohted, 
but  tlw  I/Mm  >od  aulpbate  of  potash  will  ranaia  ia  sa  iir* 
soluble  Ktntr.  FittiT  iu  order  to  *epar«le  tbe  wugmr,  and  poar 
hot  wnter  on  ilie  in«olubl«  nwiduuni,  which  will  tlien  be  it- 
diawlvvd;  U-M  that  oqueous  Aolutioo  with  {MTSulpbaM  ef 
iron  I  guta,  if  preaent,  will  at  onioe  be  precipitnled  in  iht 
form  of  n  yellow  gelatiitutii  precipitate.  ^M 

12.  Slaivk  may  br  ik-toclcd  by  boilinjc  a  ponJoa  of  ■! 
wmpk  with  water,  and  allowing  the  whole  to  become  <pi(n 
void.      Test  the  ctJd  ducoclioH  with  aqucoua    solution  cf 
iodinL-,  a  blu«  or  nearly  black  colour  L»  produced  i 
pruwnt. 

13.  All  organic  mbtlanrtt,  ttafcS,  ffitm,  Mgar, 
he.,  mixed  willi  sulpliuti'  of  (juiuinc,  maj  be  r^nttily  del 
by  pouring  a  fow  dropa  of  ooacenlrtitud  sulphuric  a^-id  upcM 
two  or  thn-c  gntiim  of  the  auapected  sulpliaKi!,  prevlMsl* 
placed  in  a  tmall  porccluiii  capsule,  llie  ptira  sulphaie 
of  (juininc  in  iinmtrdiutely  (li.inolred,  but  tb«  tiitrfh,  gmm,  at 
Miyar  will  be  chnm'-il,  and  tli«  sivarittR  k-A  in  nn  insolufe^ 
Htate;  but  even  the  Kicarino  bocomca  cham^d  b^  '■|>pl/l^| 
henl>  wliilil  :>uli>liate  of  quinine  i*  not  altcn-d  by  the  UtmN 
merit  wliich  i;oiivi'rla  it  into  bisiilphale  oi'qiiininc. 

M.  If  tiitieine  be  present,  the  addition  of  oonccntrateil 
Bulpburic  add,  ns  above  ^liH,  will  produce  a  drep  btood-nd 
colour.  This  properly  of  being  coloured  n-d  t^  sulphuric 
Kcid,  belongs  also  to  other  bitter  principles;  and,  moreover* 
we  should  remark  that  tliia  re-action  takes  place  only  wh«n 
(he  proiiortion  of  aolicinev  niixed  with  the  sulphate  of  i^aialM 
is  lomewbat  coBBidorable ;   fbr  when   ander    10    por  cent. 
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%  browii  colour  onljr  in  producm)  hy  tnstmcDt  with  ooAOWf 
trat«d  8u1pburi«  kcnii  just  m  ir  an  onliiuir)'  org;uiio  mttttr 
wad  present.  M.  Pclletii-r  direcla,  to  diawdve  ttie  auapect«<l 
Mmjile  in  six  timm  ibi  wdghl  of  coitcfnlrate<t  Nulpliuric  ■ci<l, 
nnd  tbl^u  to  ililu(4!  tliu  wUolc  witb  12  part*  of  water,  wliich 
will  prvcipitntc  ihv  solicino  In  a  colourlc«<  •tatc,  aftrr  wliK^b 
it  ma/  Uimi  be  iil<;niifl«l  bjr  Ihc  red  oototir  which  in  produced 
bjr  iminirnt  with  concentrated  sulphuric  ncid,  m  above 
mentioned ;  or,  a  portion  of  Uic  iwunpte  may  be  dinaolred  ia 
water,  filtct«d  if  iModftil ;  hydrochloric  aeid  i*  then  added, 
and  the  mixtor*  b  MM  for  mmo  time.  If  n  pn^cigMtate  la 
produceal,  it  is  saliclncj  colt«ct  it  on  a  Alivr,  and  copflnn, 
bj  tnatmvut  with  ooiioentrated  lulphuric  acid,  m  just 
Mid. 

15.  Tlie  preaence  of  ml  ammotiiar,  or  otIi«r  ammouiaeol 
fiU»,  is  detected  in  sulphate  of  iiuiniue  hy  the  odour  of  lUii* 
nonia,  which  is  erolved  when  a  |H>rtloa  of  the  sampk  i< 
lriturati.ll  witli  eauitic  (lotaah. 

15.  I^Htljr;  to  detect  a  mixture  of  tutphalt  of  ^tiimimt 
with  ■H//iAnfen^c<NfAriiiiMC,  diiuolrfi  a  portion  uftliedUHpected 
sail,  and  add  an  cxccm  of  aoimonia ;  add  riher  to  the  wliote, 
and  aluike  vi|>i>rouMlyi  quinine,  being  soluble  in  eltier,  ia  taken 
up,  whil-l  cini-lionine,  bdng  Insoluble  in  this  nienBlruum,  may 
be  separated  by  Ultering. 

17.  Concentrated  sutpharic  acid  at  fint  disnolrefl  dnohMiiiMt 
into  a  colourleM  ll<|uid,  but  on  ap|>t}'iog  beat,  it  bMOOHH 
brown,  and  thni  blaok,  like  like  otber  organic  silbclwtoes  btftw* 
mentioned. 


SULrilATE  OF  ZINO. 
WHITt:  VITRIOL.      WIIITK  (■<iPl'i;HAS. 

I.  Sulphate  of  sine  Is  a  combination  of  one  eqalvaloBl  of 
Hulphuric  arid  with  oite  c<i|ui*aleut  of  oiyde  uf  aiue,  and  terev 
equi  valwnis  of  water.  Il  is  in  colourlen,  right  rhombic  cryMal^ 
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unalterable^  or  sUglitlf  efflorescent  in  the  air  i  Inodoroos^ 
«D  aciil.  atjittic,  owitAlltc  taste,  aolnMe  in  2)  times  ita  wdgM 
of  WBtir  III  (iO",  and  iii  itn  own  weiglil  of  Wllini;  iritier. 
is  tasuluUe  iu  lUctiliol ;  lli«  ajieciftc  gnvitj  of  the  c: 
1.91S. 

2.  Tkc  sulphktc  of  nine  of  cammeny,  howerer, 
fbniKl  in  white,  aoniatiine*  «rjrft4Ulin<^  woivtiines  smoi 
tad  oompBct  maswa  or  cakesv  (nam  its  bftving  been  MM  iaM 
moulds  sAor  baviog  bow  melted  in  ite  water  of  crjaut&M^ 
lion.  It  is  generally  olMainod  by  roaating  btoudc  (MilphHrBl 
of  ^imX  "'^  't  tonlaina,  ordimuity,  sane  magrtewM,  tracea  a| 
inm  uuA  of  ro/iper.  Sutfihalc  of  »ne  ia  also  obluiived  freoi 
the  action  of  eulpburic  acid  iipoo  the  zino  uf  the  galvank 
batteries  now  extensively  eanployed  tn  «l<.'<clro- plating. 

3.  Pun  sulphate  of  siuo  should  be  completely  Mlnbla  bl 
water  {  aimaoabi  btnog  added  to  Ibo  solution,  prodnew  ri 
flrat  It  while  pT«ci]iJtal«,  but  wKicti  an  exoeas  of  imBWail 
ihoatd  nunijJelely  re-dissolve.  ^ 

4.  The  praeftaoe  of  iron  is  delected  by  diseolving  a  pof 
tioa  of  the  sample,  and  adding  an  excess  of  aniiDonw,  wlud 
will  produce  redd isti -brown  flakes  uf  peroxyde  of  iron.  I< 
order  to  Bdcertain  Ibc  quantity  of  tlie  iroit,  a  wviglux]  par 
tion  of  the  aaii  should  be  dissolved  in  water,  and  AcidiM 
with  liydroclilorie  acid,  and  ou  excess  of  lolutlon  of  sal^w 
niMuac  added  t  aiunoua  alKHild  now  be  cnrvfiillj*  poured  ii 
until  a  fmr  iakea  of  peroxyde  of  iron  bei^'in  to  appear,  toi 
the  pncipitatiou  of  ilie  iron  is  coin{dcted  by  ■De«iu  <*F  a  ettm 
tion  of  neutral  auccinalc  of  aminoiiiw,  wliicti  produoes  I 
bulky  precii»tate  of  per»u«cinale  of  iron,  wliieli  may  tlw^ 
lie  collected  ou  a  filler,  dried,  iguiied,  and  weighed  aa  pw 
oxyde  of  iron. 

i.  Itie  ti<|uor  filtered  from  (lie  peroxyde  of  iron  may  tbH 
be  trMt«d  by  Iiydrosulpburet  of  miinioiiia,  and  the  analytiii 
proceed*  exactly  as  deecribed  in  the  article  on  Zine  and 
Ori. 

6.  When  only  «  trace  of  iron  exiMis,  anunonhi  may 
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Bltowing  it !  but,  in  that  cmM-,  the  precipitate  produced  by 
hj-droftulplturet  of  aminoni>,  iiwtcad  of  bt-ing  wbitOi  will  be 
gray  or  black.  A  trace  of  iron  nay  also  be  dctcctoil  liy 
dijMulvion;  a  portion  of  llw  Mtnpio  in  water,  adding  nilrif 
acid,  and  boiling,  neutraluiDg  the  anid,  as  DC«r  as  poMiblc, 
witli  ammonia,  and  then  teating  with  infaaioti  of  gatU,  which 
will  produce  n  black  colour  (luk)  if  iron  be  pntnit. 

7.  If  copprr  it)  present,  a  sliplil  *x«--»  of  ammonia  being 
poured  In  thv  aolution  of  the  aalt  under  cxaminatian  will  pro- 
duoe  a  beautiful  blu«  ooloar ;  and,  nMreoror,  the  solution  of 
tbeaalt,  being  flrst  addiSod  with  hTdnehloric  acid,  and  (hen 
treawd  hy  a  stream  of  snlpbnrtiltcd  hydrogen,  will  prodiMw 
a  black  precijMtaUi.  If  onlj  a  tnce  of  ntpper  ia  pi«Mnt,  the 
precipitate,  instead  of  being  black,  i*  dark  brown, 

S.  If  magnttia  is  prc«<?nt,  tli«  lt<)Dor  lillor«d  frutu  tbe  huI- 
pliurcl  of  line  precipitated  by  hj-droanlpliurel  of  anunonia, 
being  tcAied  witli  phosphate  of  soda,  will  produce  a  prccipi- 
Mte,  wluoh  i«  a  double  pboapliate  of  ma;;nu«ia  and  anunonia. 


BULPHUB. 
aUkUTONB. 

t.  Sulphur  is  a  nirnplc  body  which  !•  UM  with  in  con* 
merco  In  amorfhvtu  moMtt,  it  u  then  called  OMiMirr  or  natim 
mlpAmri  in  roOa  about  one  inch  in  diameter,  and  Ave  or  aix 
Indwa  long,  it  ts  tli«a  called  tfirJk  or  roll  tnlfiAur  i  and  in 
powder,  "Jbiewra  <f  tulphur"  or  sibUmed  ttitpAur. 

i.  The  rough  anlphnr,  in  wjuaie  or  oUook  blockt,  or  in 
amorphous  maaaea,  alw^  eonlaios  variRblc  quanlitirj  of  im- 
punlics,  which,  boirenr,  an  generally  in  too  untd)  propor- 
liooa  to  prove  materially  objectionable  for  practical  purpiwcs. 
The  principal  impuritiea  alluded  to  are,  tand  or  rarthj/  mat- 
ter, OTj/dc  f(f  rrow,  imipkurH  tff  inm,  carU^n,  mlfhatr  tout 
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carbotuHe  <^  sine,  nlphate  o/lime,  taiphmret  ofartenie,  g/«- 
mina,  putgnttia,  he, 

!l.  Pun!  Kutphur  bcin^  mtircljr  volatiUuble  hj  liau,  tb» 
INiritjr  i>r  tbc  AitioJe  mmj  at  onco  be  approxiniKtivel^  imw 
Mined  bf  tgniiing  a  ^vcn  w«ight  of  the  tuunple  in  «  plMi. 
num  crucible ;  llio  sulphur  voUtilicea,  whilst  t\\v  nan<l.  ««ttfy 
mntlrr,  and  otltor  fixed  impuritim  on  Ivft  behind,  and  bm^ 
be  weighed. 

4.  The  piiritjr  of  autphtir,  however,  cui  only  be  appntt- 
imnlirtfy  judKi-d  frwm  the  wrighl  of  them)  imparitiiK 
btMMiUM  by  tliis  tmtnimt,  the  *iilphurcts  which  are  mixed 
with  th«  Munple  are  ronnlnd,  and  abandon,  if  not  all,  at  lent, 
a  pcntioD  of  thuir  nulphnr  It  i>  Uierrforo  better,  if  gnaln 
acGdiucy  is  rc<qnin?il,  to  boil  the  sulphur,  provionslv  pul- 
verised, with  filWn  timc4  its  weight  of  spirits  of  turpentinr. 
whioli  will  dissolve  all  tho  sulphnr,  which  should  be  di 
whiUt  hot,  and  leave  the  iinpunlie»  behind. 

A.  Rough  Mulpliur  contains  generally  irota  7    to  10 
cent,   of  ettrthy  matter,  and  sometima*  conaiderablv  man, 
but  KDOd  Sicilian  sulphur  thvalil  not  contnin  ntore  tluB  3 
per  cent,  of  impuretien,  and  sometime*  these  do  not  exceed 
4  per  cent. 

6.  It  is  asaerted  that  the  article  Inown  ajt  pr«oipiiatnl 
n^liur,  or  lae  ntiphur,  is  Mmetinics  adulterated  with  even 
aa  ntieh  as  95  per  eont.  of  sulphnie  of  lime.  I'his  is  haidlj 
<-redible  :  at  any  rate,  nothing  is  easier  to  teat  than  such  tm 
Impurity,  for  by  igniticn  the  whole  of  the  sulphur  will  ctc^h 
pomte,  and  the  sulphate  of  lime  will  be  leA  behind.  ^| 

'  7.  Sitlpbiir  lottim  are  tlie  flowers  of  sulphur  which  have 
been  washed,  in  order  to  remuve  a  small  quantity  of  aulphu<- 
roiia  add,  whicli  is  formeil  dui^nf;  the  Hublimatian   of  aul'" 
phur.     Washed  flowers  of  «uiphur  are  distingniahed  fi 
tbose  which  have  not  beeii  washed,  be<-uu*<',  on  pouring  boil' 
inic  water  on  tli«  latter,  the  Altering  liquor  reddens  Uimaa 
pupi>r,  aiid   produces  a  wliile   precipitate  with    agluttgn 
Siloridc  of  barium. 


peniuir. 
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SlTLPmJRKT  OF  ANTIMONY. 

ANTIMONIUM  CRUDUM.     CRUDE  ANTIMONY. 


1.  The  eulpburtt  of  aalimooy  o(  coi&m«rae  la  In  i 
wktcb  cooabt  of  sbining  crj-sUlUoe  needUs  ot  &  <lc«]i  Med] 
grkj-  colour  wUkh  M>il  p«i>«r,  aixl  vrbivh  yii-Iil  •  bbck 
poivOvr  bj  trituratiou,  in  wliicli  xtutv  i(  i*  olVti  mM.  Tbe 
s)»ecillc  gnvitj  of  nulpburet  of  «Rtiii>uiij  it  4.5  or  4.($2. 
Knalod  in  Ibc  air  it  fuKw  wilh  thn  grcuk-Rt  lacititj,  aiul  dii* 
i-nga^M  sulpliiiroiM  acid,  but  if  IwiLlcd  out  of  ibe  contiKl  of 
th«  air  it  <Iom  not  anxlcrgo  d«CMiipoeition.  it  1*  iasolabic  in 
water,  soluble  in  hjrdroclilarie  acid  under  diMngagcmcnt  of 
■uJpliureited  hj'drogvn. 

2.  Sulphur«l  of  antiotony  ij  often  coniftroinaled  Itj  mi/* 
piwret  t^iroH,  ojT  Ifad,  (^copper,  of'artriiic. 

3.  TIm!  prcMcnee  of  iheae  impurillva  nut;  bv  tlctooiMt  in 
tlif  folUiwing  manner.      If  iIm  cauipKi   in    not   alr—dy  in 
powtlor,  it  ahoiiUl  bo  pulvt-riztsl  and  boiled  in  aqat-rvgia, 
until  ibe  aulpbur  >«|mntea  In  lumjM  of  a  p<-rfcctly  joUow 
ooluur  1  lb«  BolotloD  ia  ttltcred  into  a  flaitk,  and  wbrn  cold  on 
excMa  of  annnoato  la  tben  added,  vrbivb  produccii  an  abuiK 
dant  pTMripilale.     An  exoeu  of  li/droaulplturet  of  omnionia 
in  nuvxiniuiu  of  sulpbur  (that  t^  h^'dnMolphurM  of  ummooia 
In  which  wa«bcd  flowers  of  anlphur  have  been  dianlTod)^] 
in  furtWr  add«d,  Mid  the  flnak  being  corked  up,  tbi>  whole  ii* 
left  at  rat  in  a  warm  place  for  twelve  botira.     If  a  black 
rctiduuBi  \m  left  insoluble  in  ibe  exeeu  of  bydroMilphurei  of 
ammonia,  tli«  operator  mny  conclude  that  the  snlphurot  of 
atiliinoiij  of>eraU.-d  upon  conlniuud  iron,  lead,  or  other  inelala. 
If,  however,  eopper  wn»  prceent,  tbe  mpemataat  liquor,  after 
BUperMlu rating  with  amnutnia  previous  to  the  ndditiun  of  the 
hjrdnMulpburct  of  ammonia.  Iiad  a  bine  colour.    If  much  Uad 
was  prteeiit,  the  solution  of  tbe  nilpburet  of  antinuioj'  HKWt] 
have  produced  a  white  precipitate  of  anlpbate  of  lv»d,  wUehl 
will  have  been  eolleclod  with  the  aulpkur  on  the  filter  t  fhm 
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proeoee  of  lead  msy,  bowerert  bo   euUj-  reoognised  by 
inoiKicniii;i;  tk«  tusoltibtt.-  (wiiion  on  the  filter,  nni]  pr«TlouiJ| 
wnmhvO,  with  liydroeulphurel  of  uuiuonia,  wblcb,  id  tint  i 
ivill  turn  it  black. 

4.  The  gulphum  of  kittimoDy  vrhlcli  wna  diiutalreif 
hydromilphurct  of  ■DUPOnia,  TUAy  b«  cnntaiMiiiatcf]  b^  ml- 
pburct  or  M-M-nic,  which  ii  inlublo  aim  in  tlint  r«->f^nt, 
and  Ibcnrforc  tho  solution  iiboutd  b«  diluted  with  wat«r,  and 
boiled  with  ao  cscow  of  acetic  arid,  which  will  nvpredpiiaig 
both  sulphurcis  mixed  with  «iilphar.  The  pnvipital«^| 
produced  by  acetic  add  ahould  be  colkcted  on  a  filler,  nP 
mixed  with  three  timca  iu  balk  of  a  mixture  of  equal  partt 
of  nitrate  qf  potash  and  of  carbonate  of  soda,  and  drii-d  at  « 
Keutle  beat.  AnothOT  portion  of  tho  tame  mixture  of  nitnic 
flf  pota-ih  and  of  carbonate  of  soda  it  tben  to  be  fcwed  in  • 
porcehiiu  rnicible,  and,  whilst  in  a  state  of  fusion,  (over  an 
argniid  iipirit-liuup,  or  over  anj  i;a«-Uinp)  mixed  with  nJtrak 
of  potuh  and  carbonate  of  aoda  and  dried  as  «boT«  nud,  and 
then  cautiounly  projected  ia  the  poreelain  crucible  In  Hmall 
portiouH  ut  a  tiuie.  Tho  fuxud  ma>M  in  the  crucible  sImuM 
llii-ii  1)13  treated  by  boiling  water,  Altered,  and  xlighlly  snpei^ 
Mlurated  with  nitric  arid,  and  boiled.  The  liquor  is  theu 
tested  by  volution  of  nitrate  of  silver,  and  a  snuUI  quantiir  of 
dilute  ammonia  in  then  addiKl ;  if  this  prodaeea  »  lif;ht-browa 
precipitate^  it  i*  a  ba«ic  armxiiato  of  silver,  rvry  soluble 
nitric  acid  and  iii  ammonia. 

5.  The  ore  of  »iilphuret  of  antimonj,  Gntai  whiuh  the 
antimony  it  extracted,  is  generally  coutaiiiiMl  in  n  fn*if 
mntrix  of  quartz,  of  iiulpbnte  of  baryta,  and  of  iron  pyrtt 

6.  A  sulphurei  of  antimony,  known  under  the  namfi^ 
fflau  ef  antimonff,  is  imported  from  Germany  an4  lIollaBd, 
which  contain!  liiii-a,  and  is  often  adulterated  with  oxyt/e  of 
lead.  This  iV.ind  is  detected  by  redurinff  the  glass  into  fine 
powder,  pouring  nitric  arid  npou  it,  and  heating  the  whole. 
The  solution  is  then  Altera^  f")  tbu  fillrnti^  i«  tested  with  a 

iKiluiion  of  Aulpbate  of  soda,  wbieh  will  produce  a  preeiuit 
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ofaulpholo  oi'l«ad,  if  that  metal  is  prcsenL  Tbc  precipitated 
aulphatc  of  lead  i»  collected  on  a  filter,  washed  willi  tvater, 
■ddiflod  nitli  sulphuric  aciil,  <tri«d,  and  tli«u  l|;iiilci}.  If  no 
organic  matter  is  preaeat,  and  provided  tiie  filter  oontainii>|; 
the  Hulphnto  of  l<?n<!  lias  been  burnt  Mrpnrati-ly,  and  the  ashes 
adilL'd  to  the  sul])liuti--  of  Irud  producnl,  it4  ignition  xn»y  be 
performed  in  a  platinum  crndble  i  but  if  >n/  portion  or  the 
filter  is  mixed  with  tbc  predpltatc,  or  if  it  contains  an/ 
ornoiiit  mutti-r,  a  porcelain  crucible  must  bo  lived,  for  other- 
wijc  u  portion  of  the  Ktilphatc  of  It-ad  tnigUl  be  reduced  to 
tho  mctalltc  (tatc,  which  would  unamdably  datnage  th« 
phuinDiD  erucible. 


SULPHUKET  OF  ARSEKIC. 

ORPIMeKT.       TmsULPHtiaKT    OF     ARSENia       8B84UI- 
SULPIIURKT  OF  ARSENIC.    BULPHARgENIOUS  ACID. 

1.  Orpiment  is  found  in  the  native  state  bi  China,  ud 
l-^Mt  India,  Turkey,  Bohemia,  and  Hungary.  It  is  also 
artUleially  prepared.  Tlw  best  qnality  of  native  oqiiment  is 
in  masses,  oonsiMing  of  plain  of  a  fiii«  golden  eoloar,  intor- 
mised  with  portions  of  a  vermilion  colour ;  tbc  inferior 
qiMdittM  on!  yellow  or  greenish  y«tlow. 

2.  Artificially  prepMred  orpiment  is  a  fine  y«Uotr  powd«r, 
which  i*  often  adulterated  by  bdek-dnM,  or  1^  yellow  ochrE. 
TImm  impurities  arc  reuilily  >>cp«nitc<l,  and  dctenninod  by 
heating  a  portioo  of  the  oriiinkcnt,  which  volatiUiM  eom- 
)>let«ly,  Icaring  the  impurities  u  a  fixed  resldaam,  which 
may  then  be  weighed. 


SULPIIURET  OF  COPPER.— Sen  Copprr  Orrt. 


St'U'HUKKT  OF  LBAU.— &«c  Co/am. 
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8ULPHURET  OF  ZINC— Se«  Blme 


SULPHURET  OF  MKRCURY— See    Vn-miliim. 


sin.pnuRic  ACID. 

OIL  OF  VITRIOL.      VITRIOLIC    AClD. 

1.  Sulphuric  Bciil  in  n  Iieavj,  citw-roply  corramvfi, 
inlonsely  airid  liquid,  of  nn  oli^noun  eonaliitence,  wlnc& 
when  pure,  u  ooloiirlcM  and  odoarkm.  Tb«  Mf/pAnrnr  acd 
of  M)TtlAatufM,  whicli  ma^  be  considerod  n»  n  »olulioii  id 
vihj'drouii  sulphuric  In  ordinary  eonoeDtrsted  sul{ihuric  aai, 
or  M  a  combinntion  of  2  t^uiTnlenU  of  aulijrdruuii  ttulnbnric 
ncid  in  2  «]uirnlftnl»  of  water,  )iu  ordinarily  a  broini  « 
brownish  colour ;  but  lh«  ordinanr  Hulphuric  add  hu 
frequently  ih»t  colour  nUo,  wbich  in  both  varieties  is  pro- 
bably due  to  the  presence  of  organic  niilwUncei*  which  ban 
been  chanxxl  hy  the  odd.  Tbe  Hutpburic  acid  of  XordluMHB 
emits  fumen  in  the  iiir,  and,  of  course  is  so  oiuch  the  man 
powerful,  as  it  contnins  a  Inrg<'r  proportion  of  aobj 
acid,  which  is  discngngcd  hy  a  gentle  heat. 

2.  The  monohydrated  or  ordinary  sulphuHo  Mid 
has  become  brown  by    rxponure,   may  be  deoolourisad! 
heating  It  gently,  the  carbon  of  the  organtc  anbstanecs  boag 
thud  converted  into  carbonic  acid. 

3.  Coinccntrated  sulphuric  acid  absorb*  rapidly  the  moiaitua 
of  the  air,  and  accordingly  its  volume  augments  ootuideraldy 
by  exposure,  for  it  may  thus  abttorb  I.t  (iroea  ila  o«rn  vrnijht 
of  water.  The  apectfic  gravity  of  aulphurie  acid,  io  ibe  moN 
COOOCDtretcd  state,  never  vxccrda  1.8-(S5(  when  ii  has  a 
density  of  1.95,  it  is  a  sign  of  the  presence  of  some  impurity. 

[Th«  specific  gravity  of  the  most  concentrated  eomncrctal 
ad  never  exceeds  1.847. 
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4.  In  taking  Ibe  apecific  gr««)tj  of  aulpharic  Mid  the 
tereperalure  must  be  \ery  carefully  atlenikd  to,  on  accouni 
of  tlic  Hiimll  spiKufic  licnt  uf  ibe  noid,  Tor  ttic  aliglitvnt  iucrriue 
of  b-Ri|]<>rnliir«  iiiuui-iliali-lj'  uufciiKrnts  ibi>  ilvnnitj'-  Dr.  Urv 
oIwcrTC*,  that  \f  the  thermometer  b«  Uflud  oat  of  (be  acul, 
th«  tern [ic rut uru  may  riw^  from  lo"  to  2(P  on  Kcount  of  tl»e 
iKid  which  adticrc*  to  it,  and  which  ntnorbs  tnoi-*turc  frttin 
the  atuoapbere  i  if  iho  thvnnometcr  be  then  plunged  into 
the  acid  again,  tbe  ti.-nipcniturD  of  th«  whole  u  ruacd.  Thla 
roqnirca,  thmiur^  pMrticutar  can^  Bind?  an  incrooae  of  10* 
Fahr,  thai  ia  to  my,  from  60'  to  TO*  would  bring  tlta  tftieiSie 
gravity  of  Ihc  ndd  frocn  1^485  down  lo  1.7721,  whicli,  in 
Ikct,  would  be  tbe  gnvitjr  of  the  muimi  wid  diluted  with  14 
per  eeot.  of  water- 
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■5.  A  mora  taaj,  and  at  the  nm«  tune  more  ■oruraie 
tnfllhotl  of  deteitnlniDg  ibo  strength  or  vala«  of  sulphonc 
ftdd.  is  b]r  uvertainlng  JU  saturtUing  power ;  Biid  the  moct 
conrrnioiit  viaj  of  doing  this  i«,  purbitps  by  water  of  nmmo* 
nta  of  n  ittandanl  slreiiglli,  as  was  flp»l  propos«l,  1  believe,  by 
l>r.  Ore.  For  iku  purpose,  a  given  weight  of  the  nclil  •bmihl 
Im  diluted  with  water,  and  water  of  ammonia  of  «p«ct|I« 
gravity  0.992  is  poured  from  an  oUudimeter  into  it,  umi 
oomplotc  Mturatioo  la  obtained.  Every  1000  grain«-in«asuf«: 
of  such  aniinonia  oontains  one  equiralent,  or  17  gnuns 
aumooia,  and  snlurateN  ihereTore,  exactly  one  equivalent,  or 
40  Kfiuiia  of  dry  Hil[»liuriQ  add,  or  49  griuiui  of  tBonolij(lnU«d 
•idpliuric  add- 
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6.  IiuiMft4ClHBiiionui- water,  atrbonaie  of  Mxla  tunjr  be 
■aod  M  «  tent  of  lli«  aaturatitig  power  or  actual  vhIuc  of  the 
■cid.  For  th(9  purpikw  n  known  weight  of  dr^,  neutral  c«r> 
carlxinat«  of  soda,  prrpared  m  detoribod  in  iIm  article  o«i 
AlAatimrtri/,  iihould  be  diaaolvod  in  water,  and  thr  mtution  u 
UiiMt  itrndiuillj-  add*<d  to  the  add  until  coropklc  MltirattMi  ii 
ol>l«inod,c»ict]yH  in  dkalimctrf ;  that  i»  to  mj,  by  diMolv- 
ing  tbu  carbonate  of  noda  in  such  <)uaiitity,  that  each  lOOO 
grain«-in««sure  contain  54  gniat  of  carbonate  of  soda,  which 
thcri'lbrc  rvpnaent  40  gmins  of  anhj^drous  sulphuric  acid. 

7.  I^t  us  8uppoa«v  for  cxaiii]>li>,  (bat  ^^■^  grains  of  drj, 
neutml  carbonate  of  aodn  Iwviuf;  been  dlnsolred  in  1000 
graina-meaaure  of  water,  Hi  alkali  metrical  divisions  (SAO 
grains-DMuare)  have  bern  required  to  nattirate  lUO  grains 
of  the  acid  under  exutnination  previoudjr  diluted  with  water, 
if  need  be  :  ibeu  bjr  a  aimple  rulo  of  proportiiHi,  we  tmj,  if 
100  divistotiit  (1000  graint-measuro)  containing  54  grains 
of  carliODnle  of  soda,  Mluratc  40  of  anhjrdrous,  or  drj  sul- 
pliuHo  and,  So  diriMimu  {bSO  grains- measure)  liavo,  tlwre- 
forv,  salurateid  34  grains  of  tbe  tame  acid  ;  aiid  tlwrefore  tbti 
acid  under  exautinalion  e«otain«  34  per  eent.  of  real  or 
anhjdroua  acid. 

100  :  40  :  :  85  :  X  «  34. 


8.  But  let  ns  suppose  that  100  grains  of  the  acid  under 
exaniiialion,  previouslj  diluted  with  water,  hare  requlnd 
IflU  diriniodH  (1600  gralns-oieasare)  of  the  carbonate  of  soda 
te«t>!K>liition  :  then  we  my,  if  100  diTisioDH  uf  the  tejii  car- 
bonate of  soda  rrprem-nt  40  gr.  of  dry  aeid,  IliO  dirijiions 
rqmwQt  61  |icr  cent,  of  dr/  add. 

9.  If  the  aulpbnrio  arid  under  exam i nation  onniainH  no 
m1|)IuiMs  in  solution,  its  strength  inaj  l>^  aitcvrtatncd  bjr 
iBCaiU  of  a  tc"l-«olutiMi  of  chloride  of  barium  :  fur  ifai*  par* 
poM)  low  gr.  of  cliloride  of  barium  abonld  be  disMulvi^  in 
10,000  grains- mean uro  of  pare  water,  anil  poorvd  gradually 
ijito  a  given  ijuanlitjr  uf  suljihuric  acid  until  it  eeasua  to  pro* 
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diKC  »  precipiUito.   Ksch  lOOOertiwinettaitraof  tbv 
of  barium  U-!tt*liqaor  coTTeBponils  lo  1 17  f;rain.<  orsulplalo 
bar;!*,  or  U>  40  grains  of  milpliuric  neid.      Tuwnrda  Um  ai 
a  rnorv  dilute  toat-liqaop  owy  be  cmptoyod. 

10.  'I'hi-  ]tulphtiric  aciil  of  comtntrce  nlwaj-s  mntalns  nf> 
phate  <^' Itad,  and  on-aainlially  (in,  nilrie  ttcid,  nnd  arcmk. 
Ii  u  very  often  ndiilleratnd  with  tulphate  of  pa€a*h,  9}  pM 
cent,  uf  wliirh  air  RtiAiciciit  to  inc^rraso  the  grnvity  cf  tbe 
oonccntratrd  acid  t«  l.8(>0.  Itut  wItctlM'r  aulphiiric  acid  hy 
been  Mi]>tit»tii.'ated  or  not,  may  at  oucc  be  deltKrted  aitnpl^  bf 
vraporating  a  given  iroight  of  (he  Hunple  in  n  platimoD 
eapeule.  Tlw  dry  reaiiluum  should  not  exc«ed  oa»  ptr 
tont. 

11.  When  sulphuric  acid  contains  wffiAate  o/* lend,  it  be- 
comes turbid  bjr  dilution  with  watvr;  bceatisa  siilpbate  of 
lead,  thuuffh  soluble  in  the  concent  rated  acid,  is  itMolnUria 
tliat  vrLii;li  vi  diluted,  and  may  be  at  once  removed  br  fliwr- 
iiig.  The  presence  of  sulphate  of  lead  tnmy  liki^wise  be 
detected  by  passing  a  stream  t>f  sulphurottc»d  hydrc^eo 
through  it;  for,  in  that  case,  it  becomes  blackish  nr  biwvn. 

\'i.  Tbe  presence  of  arttHic,  or  of  aramioMit  arid,  is 
tcctcd  also  by  a  strrjim  of  sulphuretted  hydrogt-n,  wlilcb, 
that  case,  will  )>roduec  a  yellow  procipitate  soliiblc  in  hydm* 
sulpliuret  oi  ammonia.  According  to  M.  Dii[>aM]iiicr,  wiies 
aul]ihuric  acid  oontaiaa  arsenic,  it  may  bo  pnrifltM)  by  imt- 
Dient  with  aidphuret  of  barium,  which  prodacea  sulphate  of 
baryta  and  oulpburet  of  arsenie,  both  of  which  itrc  inaolnblc 
io  the  acid. 

13.  The  prcscnei-  of  Hn  is  detected  also  by  aulphurd 
hydrogen,  wiiicb,  in   that  case^  prodnccs  a  bruwo   p 
pitaie. 

H,  The  presence  of  ttilric  acid  (s  i3et«led  bv  poun'of 
into  the  acid,  without  dilulinj;  it,  a  xolutioii  of  proton ulpliair 
of  iron,  wliicli  will  then  pmdncc  a  brown,  or  black  is  li-brown 
eolour,  which  however  disappears  al^er  some  time  ;  or,  b)r 
adding  a  few  drops  of  aoluttoo  of  iudiKO,  and  bcMlinK  *k* 
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wboli^  in  which  cue  the  btuo  ootmir  will  be  <l4«iruy«(l;  or, 
bjr  immniDg  copper  Iriiimiiiigt  into  it,  which  will  [>nxI»co  a 
diMngageniCDt  of  ruAtlj  ftiintA;  or,  hy  adtliiig  n  snutll  por- 
tion of  Uftrcoltne,  wliicli  will  ilwn  produce  ut  iiilcnMl/  red 
colour. 

IS.  Tlw  prtaeDc«  of  nitrous  conipoiimU  in  sulphuric  acid 
ia  eo(Betiinp8  cxIrcnwlT'  objoctionable )  for  wlicn  Bach  an  acid 
ia  eiDplo;«d  for  the  parpoee  of  diMolviog  Indigo,  or  of 
charring  Diadder,  a  conaidemblc  quuilllf  of  tlw  coloarinK 
natter  ntajr  be  irretrieTably  iknirojred  and  knel.  Kilrotu 
oorapouixls  t-an  exiat  in  sulpliuric  ncid  unl^  witeu  tlii'  latter 
ba»  not  beeu  brought  to  llie  proper  degree  of  coneenlralion, 
tliough  iiilrk  iM-id  i«  Mnioliniex  added  for  deratoriiing  aul* 
phuric  acid  which  hu  been  tinged  hy  organic  impurttiea. 
For  the  purpose  of  eliminaiing  the  nilroua  cmupotiiKb  which 
may  contaminate  aulphnric  acid,  Pelotute  recoaaiM'ndB  to 
heat  the  arid  with  a  uiiall  (guiuititjr  of  sulphate  of  antinoitia, 
tlie  n-iHitt  beioK  '^  fonnmiini  of  water  and  of  nitrogen,  H 
■liowii  \>y  the  I'olluwiiig  Miuation  : — 

NO.  +  SO.,  110  +  NH.O,  SO* 
«  N,    +  SO.  +  «  HO. 

Nitroiu  acid  (NO,)  plus  raotiohj-druted  aalphuric  acid 
(SO,  110),  heated  with  Aul|>liai>^  of  amniuotn  (Nil,  O,  SO,), 
girofl  two  e()ui«aU.-nt»  of  niirugen  ^N.).  plun  lulphuno  add 
wiUt  five  c<]uivaleata  of  water  (SO,  +  6  HO). 


8t'LPIlUKI0  ACIU  OF  NOBOHAUSEN. 
PUUINU  SUU'lirRIC  ACID.      rUMlNO  OIL  OF  VTTRlUl- 

I.  Tile  Nulpbnric  aciil  of  Nordbauaen  maj  be  0Miiitdcn.-d 
eithvr  n»  a  wliilii.n  of  Bnlijrdrtm*  aulphiiiic  acid  (^O,)  in  the 
iDonuliyd rated,  or  urdlnnry  *ulj>hur»c  add  (-SO,  HO),  or  m  a 
conibi»a(iu«  of  Iwu  eiiuivalenls  of  anhjrdrou*  vulphuric  add 
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iinltibic  in  water  ttml  aloohol,  but  it«  itqiiMii*  nhitton 
luni)  mouldy. 

S.  Tartaric  ncitl  i^  nOr^n  contaminati-d  br  time;  wlM^n  thi« 
i*  Iho  citu^,  it  rath  in  diwolTing  cnin]>ti-t('l}r  in  aleoliol,  which 
it  would  do  if  pure  lli^  pn-MTiirp  of  limi.^  can  be  idcntiAcd 
by  dinelrlni;  a  jtortion  of  the  nri<l  in  water,  nciitraliiring 
with  ammonia,  and  i]i«n  iwliling  oxalate  of  ammonia,  which 
will  produce  a  ]>re4>ipilntc  of  oxalate  of  1ini«,  which.  If  in 
Buffluiuni  i|uit»iit}',  may  1m>  c(Jt«ctMl  on  a  filter,  washed,  dried, 
moderately  ignited  until  all  tli«  carbon  is  burnt ;  the  re- 
■idanm  la  carbonate  of  linws  which  nuy  then  be  wrfigbn), 
SO  grains  of  carbonate  of  lime  repreflcni  28  uf  lime,  or  each 
grain  of  carbonate  of  lime  coittaia*  O.Sti29^  grain  of  lime. 

S.  As  tartaric  odd  is  prepand  by  decomposing  the  luper- 
Urtmte  of  potaab  by  carbonate  of  timet  w  m  lo  obiuhi  % 
tertrale  of  lim«^  wlilcfa  is  subsequeoily  decootpomil  by 
sulphuric  acid.  tli«  tartaric  add  oTcocnmerw  generally,  or  at 
leiwt  very  uAcB,  KlaiDn  a  iimall  quantity  of  imlpharic  aeiil, 
llu!  )ir»aon<w  of  whicli  i*  ileteoted  by  diMolviiig  a  porlioQ  of 
tb<!  tartaric  arid  uml^tr  cxivroiaatiofi  in  water,  and  jiouring 
into  Um  Molutiou  a  few  drojM  of  oldoridc  of  barium,  which 
will  produee  a  while  prt«ipitate  of  nulpbate  uf  baryta,  if 
•a^uri«  arid  be  preeMil,  In  which  caie  chloride  of  barium 
■bonlil  be  wide*!  ■•  long  as  it  produoKS  a  precipitate,  which 
may  thcD  be  collected  on  a  Slter,  wuheil,  drkd.  aiul  wcjglied. 
It?  grninn  uT  sulphate  of  baryta  represent  40  grains  of 
sulphuric  actil,  or  «cli  grain  of  Milpliate  of  baryta  obtained  is 
ii)uiTulci)t  to  0..^4372  gmin  of  siilpliuric  a<rid. 

4.  Tartaric  acid  la  ortco  adulterated  with  Utartrale  of 
potash  (cream  of  tartar)  t  this  fraud  Is  oosily  detected  by  thn 
roiiilimin  of  corbonntc  of  polaxh  which  is  left  after  ignition 
in  a  platinum  crucible. 


TARTRATE  OF  ANTIMONY  ANTD  POTi 
TARTAR  EMETia 

1.  Tartar  emetln  er^MAltiua  inoctobedra  or  In  tetnUa 
which  ai%  »«ui-mi»i»reat,  coluurlewi,  vlightlj  effloi«M4 
inoiloroiLS,  aiid  of  m  nauaeaua  sly|)tt«  Uitc.  Expuncd  lo  IM 
it  bbi'keiiti,  is  d<;cumpow<l,  an<l  learM  a  rusidiiuin  of  imldfr 
anliuouy.  It  U  aoluble  in  finevn  parfat  of  col<l  and  in  m 
parts  of  tx^Ung  water,  but  tli«  solution  u  slow,  eapecaDjr 
whan  it  is  In  eiyslata,  or  reciuitljr  pulverised  ;  it  powofol^ 
reddens  litmus  paper. 

2.  TartAT  eiuetio  i*  oftLii  eoDtaminulett  hj  bttartials  it 
pota-ih  (cr«ain  ol'  tartjir)  ;  the  pnincRLV  nf  thi.i  impurltj  W/ 
be  detected  bjr  mixing  togotbur  right  parlo  of  nrotral  antdl 
of  lead,  Uflorii  part4  of  acetiu  avid,  Mpedllc  gravity  1 .064,  lal 
lliirtj'-two  partu  of  water.  Tbo  solution  thos  obtained  in> 
duccA  a  precipitate  wlien  poured  iii  !H>lutioi)»  of  cnaiu  ff 
tartar,  but  nuoe  in  ihoiw  of  tartar  cflietic  Mr.  Hmrr  mn 
that  M^  P^'  ^^  unam  of  tartar  may  thus  be  delected  if 
tartar  emetic.  The  preciptate  requires  some  tiioe  lo  be  pV^H 
durcd.  ^1 

3.  Oxalate  of  ainuiouia  ma/  also  ho  employed  to  teal  tb* 
purity  of  tartor  emutic,  the  solution  gf  wliich,  if  pure,  ia  nol 
precipitated  hy  that  iwlt. 
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1.  R.  Warrington  Esq.,  publislied  iu  one  of  the  nt 
of  the  Chrmieal  GatetU,  in  1844,  n  imper  entitled,  '■  Ol 
tions  00  the  Or«en  Teas  of  Cummerce,"  (nxa  which  tho 
following  passage  is  extrairted.  '*  On  submitting  a  saniplc  of 
green  tea  supposed  to  l>c  spurious,  mod  which  bad  been  seised 
by  tlio  ezdse,  to  microMcopic  investigation,  the  author  : 
that  the  vuialioo  of  tints  which  bad  led  him  to  tliia  mod*! 
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•nmtnaiioci  wm   dependent    on    MlveQliiloiM    mbetiMiee,  . 
■tech&iiiailly  Riucbed  or  daal«d  ou  the  turfiue  of  the  curled  I 
IflftTM.     Tho  principail  |Mr1  of  dun  powder  wu  of  a  white 
colour,  inlcni]>cr«ml  willi   jioritcli^ii  of  an  oranf^,  aixl  of  n 
briglit  blue.     FnNn  Ihv  mbradi-^l  duKt  i>f  Uiia  MmplR,  uhtainiM 
bj  ■gitetion,  some  of  llio  btler  vtrrv  ffmnXeA,  ami  proved 
OO  Mcuniiuttioii  to  tic  I'ruasiBn  blue ;  the  «nuig«  portion  wati 
pcotablj  »ocnc  vegiiUblo  colour,  and  the  white  and  prindpal 
part  was  found   to  contain   nlieii,  nliiminn,  a  littlr  limo,  and 
magnesia,  and  wax  probably  kaolin  or  powdered  a^olmatolilis 
more  particularly  fmm  the  rubbt-d  and  pt^nininctit  parti  of  the 
Im  MBMlBing   a  polithcd   apixuiranco.     A   grvnt   varii^ty  of 
oUier  aainplM  «f  U*»  were  nuliintili-d  to  examination,  but  in 
all  cAMa  they  weiv  fniiixl  lo  be  farrd  with  various  wibDitancaai  ] 
to  give   tbeni  llie  bloutu  aiid  oulour  which  tii  ao  disliitol  k 
cbaracieriniie  uf  the  i;reeii  l«ss  of  cotiimeive.     Ilie  ungUaed 
varieties  a|>peitr  lo  liavi^  had   no  blueing   mnlerial   applied. 
Very  liiKh  ijualiiie*  of  glased  t««s  have  this  facing  appar«)tly 
liUed   of  a   uniform   pale   Una   before   application,  whilft 
Mbcrs,  still  uf  hi);h  quality,  and  embrarin-;  i)ie  great  ]iart  of 
the  samples  exaiuiued,  bare   both  ilie  white  and  lite   blue 
]articles  very  distinct,  tlu)  latter  varying  In  its  quantity,  the 
low  qitstities,  aa  Twankay,  being  pretty  thickly  powderad,   , 
Wbi>n  this  facing  was  rcntovcvl,  the  leu  was  found  lo  be  of  a  ' 
btaoh  wlour,  but  without  the  cormgatnl  Mpert  preaenUtd  by 
black  toas  ordinarily,  nn<l  which  tiridonily  arises  thm%  lh« 
liigher  teBipcrature  to  whicb  they  an?  subjeclod  during  the 
prooeaa  of  curing  and  drying.     The  substanoea  separated 
fmm  iheae  ftreeo  leas  were  sulphate  of  lime,  a  material 
analo|toua  to  kaoUii  and  IVawtian  blneT  together  with  Mono 
yeUov  colouring  body.      It  in  ntid<tnt  that  (he  wivote  oftheatt  . 
KM  MOW  to  this  country  in  a  dremed  or  adiiltcraliHl  ntate,  ■ 
OoaohislaD  wUeb  b  iati*fact<irily  oonHrmrd  by  the  opintoiu 
and  obaervatiotwof  indlviduala  long  rcMdi-nl  in  China." 

2.   From  Ibia  alaleuienl  it  would  appear  that  thr  ■ubxiaitee*  ' 
which  were  found  by  Mr,  Warrington  in  the  above  meii' 
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tiomd  tow  wen  Pnmian  ft/we,  am  orange  maHrr,  FirataMf 
of  regelable  origin,  (but  whidi  in  olher  cmm*  Iim  tuntadMl 
tu  be  ehromalt  of  leadi,  tUiea  or  tand,  alttmina  or  elajl,  hm, 
MuljAalr  Iff' lime,  uimI  mo'/nrina. 

3.  It  atnj  ite  lli«t  iitt:  wr]>lii«tiMtioas  allud«<)  (o  ia  Ui. 
Vi|urii>!; Ion's  pa|>cr  iron  of  CbiiMra  oriKiti,  but  aiiforluoairlj 
tbb  spociui  uf  fraud  is  no*  confined  Id  Chat  fmr  distant  nfin  | 
it  it  a  [MMiift  fact  tliat  tlie  Muon  la  nia«it  rxtcnsively  pfM 
to  K.rtvn  Ivva  at  hone,  in  Mr  tt^arthoHHtn  af  our  oiem  mtr- 
ckattij,  by  mean*  of  magnmin  luid  Pruwina  blue.  It  thooU 
b«  known  ihM  thr  iH^cmingt;  unbroken  nppcaruiceof  the  AM 
of  imIbI,  in  which  th«  tea  i«  tighllj  packed  in  lb«  diMt,  b  M 
eriUrion  of  it«  gvoninenfwf.  'riimugh  the  hola  whleb  b  iaa4> 
bi  tli«  metallic  sheet  for  tlie  parpoeeof  taking  iqimpk^  At 
wltole  of  its  contenla  are  emptied  on  a  cleat)  floor,  and  tkl 
tea  is  llien  mised  with  wlisteror  compaeition  it  maj  b* 
tluia|;ht  At  to  add,  or  uvrkfd  up  with  l4-aa  of  an  inftritr 
qualiiy,  or  which  b;  themseJves  wonld  1>c  unaakiable.  TIm 
repacking  Is  done  bjr  rdDtrodndng  the  tea  hy  small  portiou 
at  a  lime,  and  the  workman  titm  time  to  time  can^fully  p«D 
tiia  foot  through  the  opening  which  was  made  for  taking 
•mple.  and  through  winch  the  tea  wax  nmptiod,  then  giaip- 
ing  a  ropo  lixod  ngaiaM  the  wall,  in  order  to  eteadjr  bieutit 
%ai  keep  his  balance  wiclionl  danger  of  nnlarginA  the  boliv 
he  liMvlly  treads  the  ten  down  bjr  a  aerie*  of  joriu.  until 
last  a  quantity  of  tea  etiiial  to  the  wright  at  firai  emptied  ■ 
thus  pressed  into  the  same  bulk  or  tpa<«  aa  before,  ao  tliat  ili 
ohest  has  nit  (ho  nppentnnce  of  a  gi^uine  importatioD.  K 
tllia  tnublc  of  repacking  the  •ophisticated  tea  is  grtunbled 
bgr  the  tea-dtuilur  or  merehsnt,  and  nuiny  attempts  li«ve 
mtde  to  unitato  the  beautiful  aoam  or  aoldoriqg  hy  whioh  tfaa 
■beets  of  metal  arc  united,  which,  of  ooursiv  would  enable  tlie 
eopbisticntor  to  repack  his  teas  aftn-  trcatnttU  at  onoe  and 
off'  iattd,  bat  the  Chinese  mode  has  hitburto  bfttted 
iDgeauity  of  all  tlie  tin-smiths  and  plumbere  who  hare 
applied  to.     The  sheet-lead  of  the  padii^  may  be  eoeil; 
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flOOUgll  tik«ii  Mtin<l«r,  1>ul  tlw  tT-wMtrriajt  i*  anMbir  Bllkir. 
tnd  oonld  not  liilhcrto  b«  even  remotely  ni>]>rc>«cli«<i. 

4.  Bexidea  tli«  eubsiuioea  which  haro  benn  iwiaed  before, 
bkdc  tei  ia  alao  mixod  wmctiiucs  with  pnlvrrixed  cxtrkPt  itt 
logwood ;  tfaia  ia  imineclwielf  detected  hj  moiitt-ning  *  nmmH 
portion  of  the  t«a-te«ve»  of  ihi?  saniplo  with  water,  and 
rublHDg  it  sentl]'  about  upon  a  Bheol  of  white  paper,  wliicb, 
in  that  caae,  will  be  stained  bluish-black  ;  moroov«r,  IT  a 
portion  of  the  tea,  being  thrown  in  cold  water,  ioipartii 
immedialely  to  tli«  li4|uid  a  pinkish  or  purplish  ooloiir,  which 
is  iWDdercd  red  bj  the  addition  of  a  few  drops  of  sniphtiric 
add,  it  is  a  aign  of  the  presence  of  lo(;wood  ;  for  genuine  bUck 
tea  pixiducM  only,  al^or  a  time,  a  golden  brown  liquor  whicli 
is  not  r«ddened  by  sulpliuric  acid.  TliJs  addition  of  logwood 
to  black  tea  u  for  the  |>tir])OM  of  aimulaling  strength  by  the 
high  colour  of  the  infusion,  Aonteihing  like  tlie  atldition  of 
chieory  to  coffee.  I  luve  met  with  this  kind  of  adult4.'ratJon 
in  teas  ropreaeated  as  aoiichoDg  and  pekoe. 

5,  The  other  Axed  impurities  may  be  dclenuined  aa  fol- 
Inws;  Takc500grainaoftbeteaiiiiderflxaBUiiBtioii,especiaIly 
ilie  i>owd«r  wlkicli  reeulta  from  abraaioa,  and  Indnerate  them 
by  small  portions  at  a  tioM  in  a  oounterpoiwcd  platinuin 
cncibic  The  ashes,  after  petAet  igBidoa,  aboold  not  exeved 
37  grains ;  if  in  mart.  oowidantUB  qwuBli^,  tbe  addHhm  of 
dxcd  substances  may  be  mspectsd.  If  OMlaltic  salts,  and  cdpo- 
dally  tliuae  of  lead  are  suspeetod  to  be  present,  a  porcelain  cru- 
cible ^lould  be  Uttcd,  for  a  platinum  one  would  be  danMged. 

(i.  If  (ho  tea-leavort  have  been  duited  with  chromate  <^ 
Irad,  tbe  above  quantity  of  tea  should  be  calcined  with  nitntc 
of  potash,  which  will  leave  a  grtwnish  reaidunm,  partly  w 
luble  In  diatiUed  water.  Tlie  undisaolvod  portion  is  Umh 
treated  by  hot  aceiic  acid,  and  evaporated  to  drynoM  i  Uie 
dry  residuum  is  then  rodtsaolved  in  water,  and  the  aolnilon 
being  treated  by  a  current  of  ralphii retted  hydrogen  will 
jiald  a  black  precipitate  of  nulphunK  of  lead.*     This  black 

•  Sm  Ito  Appantiu,  page  3.  |  J. 
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jHccIpitaie  bvtne  digested  in  bat  nitric  acid,  will 
Ibeovjii,  KDil  tli«!  rrioi-«utnii«d  aolutiun,  tested  hj  io 
pMMiiiim.  will  j'idd  tlte  nbarMtenstie  yellow  pradf 
iudide  uf  lead. 

T.  If  Um  liaa  been  coloured  bj  s  talt  qT  copper,  ll  nf 
be  Umnediileljr  di:tect«d  by  putting  a  pinch  of  tli«  i«a  iatDft 
Itask  witb  a  small  quanlit7  v(  oold  wat«r,  agittulnf  or 
^liakini;  it  for  some  time,  and  ihrawiae  tito  whole  upm  » 
llller  :  a  portiuii  of  the  liquor  wbioh  filu-n*  throun^  bcii| 
icfltcd  witL  ammonia,  wilt  unowdiaielf  asnunie  a  beutiM 
sappluiv-Uue  colour ;  anotlier  porttou  of  tlw  filtr«t«  bang 
taited  witb  f«rrocjrabIde  of  poUasium,  will  prcKluctt  a  rcdiUib- 
brown  predfHtat«  of  ferroojanide  of  copper.  Tbeau  re-*ciM* 
ro(|uir«  sometinwv  a  few  bours  to  b«  manlfvated,  the  i|uaiititf 
of  ibe  salt  of  copper,  wben  pre»eai,  l>«uig  Mlwrnya  ttxcetdiagtj 
siunlL  A  bar  of  inelallic  iron  led  for  Bome  boon  in  ibf 
filtrttU',  sUgblly  acidified,  will  rtweive  a  inclallic  coating  of 
I'oppt^,  if  a  ^1  of  tliin  tnMal  is  prt^unt.  Or  the  aabeM  gf  tbt 
iucincrntMl  jKirlioii  of  wbicli  we  upokc  before,  may  bt 
iRttied  hy  a  snutll  ((uaiiiity  of  iiitrio  acid,  and  cvnuomivd  to 
dryness.  Th"  dry  mom  is  then  digrstcd  in  water  and  tbr 
on  a  KiiiJl  filter.  Tlw  filtrate  may  now  b«  treatoil  by  fa 
oyannn-t  of  poduuiiim,  or  by  nrnmonia,  and  bydmeulpfanvT 
of  ammonia.  I  think,  buwevcr,  that  tlic  nddttinn  of 
copper  to  t«a  is  rare ;  at  any  mto,  I  nvrcr  could  iletccti 
presence  of  copper  in  the  various  samples  in  which  I 
fur  tliat  metal. 

S.  After  having  riiakun  a  certain  ({iiantity  of  tea  in  ■  fiuk 
with  water,  Iho  heavy  impurities,  such  as  titira,  tttip/iati  ef 
Ume,  lime,  magHftia,  will  eettla  at  the  bottom  ;  tbn  maptt' 
aaXmt  lean*  may  bo  carefully  remored  by  meftns  of  a 
ouUender  or  perforated  spoon,  and  the  sediment  maj  ttwa  bt 
separated  by  cjircfully  decanting  the  water.  Thla  nwtiiinn) 
flhoutd  be  incinerated,  and  treated  by  a  nmall  quantity  of 
liydixichloric  acid,  which  will  leave  the  silica  and  aulphale  ei 
lime  ID  an  insoluble  sUte.     These  arc  sepiiratod  by  flllciiu, 
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Ud  the  Aliraie  which  ctiniabu  tbo  lime  uiil  the  niBgneidii  it 
ticateil  bjr  9iU]>huT»c  kcid  iukI  alcohol,  which  will  produce  a 
white  precipiute  irilnK  is  present.  Thb  precipitate,  wliieb 
is  8ulpbat«  of  limes  I"  eoUeoted  on  «  Ultvr,  and  if  tUu  Kllr>K% 
being  Inelod  bj  ■mnioui«-phoq>baie  of  mmIu,  produce*  a  while 
precipitate,  it  is  a  sign  of  tite  pneeence  of  magnena. 

9.  The  iiucJuble  j>orlton  whjdi  waa  Inciaenttt^d,  and  which 
refuted  to  dissolve  in  h^drodilotrie  acid,  may  be  Wli-d  in 
about  AOO  times  its  wei|[bl  of  watrj-  and  Ultercd ;  if  th>- 
nitrate,  bein;;  Iwied  with  mtution  of  chloridn  of  bnriam, 
pruduce*  a  white  precipitate  of  mlphate  of  Iwrj'ta,  xulphatc 
i>f  lime  wax  pn-aent.  The  reaidunm  which  rvtiuutm  altii^ber 
ioMiIublc  ia  (ilica,  which  oiaj  be  castf  rocogniaod  b/  it* 
griuiaem. 

10.  Black  tea  ia  MHoetirnes  dusted  with  a  )i tile  plumbago 
(bUck  lead),  which  g{*ee  ii  a  aliiiiing  or  histrous  apponnnoe. 
This  impuritj-  mualna  u  a  bUck  powder  with  tlw  gilica. 

11.  Tea  ia  sotuetinie-i  adulterated  \iy  ma  admixture  of  sloe, 
or  elder  leavea;  the  onlj-  meaiu  of  delecting  iliis  fraud  is  bjr 
a  careful  exaniination  of  the  teavea  alW  they  have  been 
imtwi«(«d  by  infusion  or  moiature  ;  tea-leavea  liave  a  diflvr- 
cnt  ftrurture,  tboj  are  more  elongated,  the  edges  ar«  more 
dri-pl)-  serrated  and  mora  delicate  than  tlioeo  of  ttie  abore- 
named  plants. 

12.  Laatlj,  tea  ia  sometimes  adnlterated,  it  is  said,  by  u 
•dnixutfe  o(  tvn-knfea  which  have  been  alretdj  used,  mi 
wfakh  u«  dried  o^tn  aitd  twiiitcd  in  imitaiiao  of  the  rt»l«  in 
whtch  tbey  were  originally.  Tkia  kind  of  (Vaud  can  lianDy 
be  detected  in  any  other  way  than  by  the  want  of  Savour  of 
the  infusian  which  Huch  tea  yields. 

IS.  A  fitw  ncolhs  sgO)  a  brownish  powder  was,  and  t 
believe  oontinncs  to  ho,  offered  for  sale  luitler  the  name  of  In 
MM  AeiM,  one  i]aartcr  of  a  spoonful  <>f  which  ia  described  ■« 
having  the  wooderflil  properly  of  giving  te  twii  tea-!iiK»afuls 
of  tea,  the  strength  of  four,  with  an  improctd  JIaemir, 
bMtiJea  producing  a  saving  of  7 J  per  cent.  1 

■  ■  2 
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LA  VENO  BENO. 

1 4.  Jm  vtuo  htno  hiM  been  r«prMent«i)  u  being  tbo  Iciif  of 
H  Irvo,  and  tbut  Irve  u  climbinj;  pUiil,  well  known  tn  the  oM 
tiiitlvr  the  name  of  Patin,  wbich  \t  detrly  a    much   la* 
prvllv,  ftnd,  con«e(iu<:Dtl^,  &  much  len  taftehle  DailM 
tTr»»  beno. 

\i.  But  by  wbaiever  name  called,  la  vtm>heno  iit 
[ilant  nor  leaf,  but  siniply  a  nuxture  of  a  very  sinall 
of  lett-powder  (brtJien  tea-leaveaj^  wIlU  an  oxceoairel;  Urge 
quantilj'  (upwiirdd  of  90  ftit  cent.)  of  pulveriMd  cati-chu. 
CatMliu,  or  tvrrn  japonioa,  la  an  aairingeiit  extract,  which  is 
•.■xtcn«ivcly  uKctt  by  luiiiic-n  luul  iyera  aa  a  oubvtiiutc  foir 
gall-nuts.     Thi"  cxlrnonlinurj-  pn>p«rtu»  of  veao  btmo  lie 
therefore  nltugetber  in  ibe  contrivance  bj  which  n  price  flve 
or  «ix  timcfi  grrnlcr  tbon  iti  riral  value,  in  exlriU't<^(l  from  tbc 
|K)ckcU  of  a  Krlt-atlvrrtaeH  public.     In  a\j  opinion   it  ha> 
another  property,  though  nut  an  extraonliiuuy  one,  I  mean 
ihnl  of  (polling  ibc  flarour  of  good  lea,  the  fine  aixMoa  of 
whicii,  fiu'  from  being  imprtivrit  bjr  the  reeooimended  a^- 
liou,  ia,  on  the  contrary,  ovcrcimic  and  destroyed  by  the 
Htveetiah-astrlngent,  and  peculiHT  llavour  uT  tlie  catochu.   To 
nie,  therefore,  the  addition  would  prove  a  clear  tosB,  far, 
Itavlng  tried  it,  I  could  not  drink  the  infuiiion,  which  was 
than  rendered  mure  rough  to  tlie  tongue,  but  Mugularly  vapid 
and  flat,  yet  the  i]uaiitity  mkA  won  bdow  that  prescribed. 
L  La  vrno  bmo  acts  therefore,  upon  tea  oomrwhnt  in  tlic  avwt 
f  way  as  chicory  docs  upon  cofleci  with  tbi:i  imporlant  dif* 
fcrence,  however,  that  colTco  adulterated,  or  mixed  with 
diicory,  NttU  retstna  a  fautc  of  coflec  and  in  drinkable^  even  h 
though  thua  adulterated  to  a  conridcrabli;  extent!  but  the  | 
■  voma  of  lea  being  inucU  aioxv.  <tclicate  tmA  fogitive,  any 
*  nubatance  having  a  peculiur  tute  u  saro  to  predooiinate,  tf  _ 
eiDployi.'d  to  any  notable  extent.  H 

16'  We  should,  Uowever,  be  grntcfal,  to  a  oeriaui  cxt«it, 

to  tlic  inrmlor  fur  veiling  lii.i  vtm>  hetto  candidlj,  tbongh 

I  under  catching  tcrma,  a*  a  tea-ad ult«ratiiig  substancei,  wblch 

may  or  may  not  be  purchased ;  and  we  must  hope  that  it  will 
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BCttOM  into  ntbcr  general  or  iwrlial  uw  in  the  gnctt't 
Rfaof>,  Tmij  mixed  with  the  tea  tliKt  h«  rttuU,  ru  i»  done  with 
eliicofy  and  caffiee ;  ikougk,  I  Km  norry  to  nrj,  n  sample  of 
ten  Rold  by  n  gmccr  lia*  iilreaitjr  aom«  into  mj  bninln  which 
was  tindoabtedl;  Fprinkled  with  (wno  heno  or  rotocAM. 


TERRA  JAFONICA— Sm  Cnirthn. 
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I.  HeulUc  tin  is  solid,  mailable,  of  a  whit«  colour  vny 
■hhIi  TCMmbUDg  that  of  silver,  buc  with  a  alight  tint  of 
yvUow,  and  is  mot  sendbly  altered  by  cxpoaara  to  the  air  (  it 
emits  a  [leculiar  emrlclinf;  noi^e  when  Wni,  th«  Jnteoulty  of 
which,  however,  ia  cuiuidersbly  dimininbcd  when  alloyed  with 
other  metab.  It  exbalea  a  [leiniliar  metallic  odour  wbeii 
nibbv^  and  melta  at  443*  Falir. :  its  »|>«dfic  gravilT'  varies 
froni  7.29  to  ~.6,  and  id  not  augmented  hy  hammering.  The 
batt  iti&il  uf  tin  is  known  in  comBMKO  under  the  name  of 
fmiH-lin:  tlwt  called  UarA-li*  li  leM  pureL  Tin  i»  not 
Tolatilixable  by  heat.  It  is  insoluble  in  nitrie  acid,  by  which, 
boworer.  it  is  eoav*rtod  into  peroKydp  of  tin,  bat  it  is  readily 
diaaolrtd  by  hydrochloric  acid. 

9.  CoffiBMirdal  tin  is  often  oonlaaunaicd  by  sotm*!  metals 
with  wbieh  it  is  accidtRtaliy  or  purpo*«ly  mixed,  but  which 
noder  il  unflt  tar  varioua  parposts ;  bence  tlie  importaiMw  uf 
Moertttiiiirig  wl>etlier  it  is  puro  or  impure.  Aceonling  t>i 
Vsoqaclin,  wlten  tin  hajt  a  blitish  or  greyish  tingo,  it  is 
a  sign  of  tba  pnesanoa  of  copper,  Itati,  iron,  or  aittimoity. 

9.  The  bmt  way  of  BXH-rtKiiiing  tlw  purity  of  tin 
ia  by  taking,  fur  exiunple,  about  1,000  grains  of  ilie  tin 
nndar  e»unination,  melting  tfann  in  an  iron-ladU-,  and 
wl>en  melted,  pouring  it  carefully  dllter  inl<>  another 
large  iron-ladle,  or  in  a  poroeUin-utiisule,  lilting  it  gently 
<m  oso  side  before    the   metal    has   cooled,  in   order  to 
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obtain  ■  bright  itnd  perAclljr  anooth  surfoois  free  {na  cxyit 
m  imimrity.  If  tli«  ooovex  Mrftce  of  tlic  metal  ia  of  &  per- 
foctly  white  colour,  fre«'  from  a]>ol8  or  «Tinkl«s,  It  is  a  dpt 
of  puriljr;  but  in  tli«  ooittnry  caM,  or  if  it  has  a  bluiab,  et 
grcjisli,  or  h-jtilcn  ting<^  pr««Dting;  i  tort  of  moir^  i 
then  tli«  ftbovc  mdak  toaj'  be  preMoi. 

A.  If,  lumr^Tcr,  by  oompnring  thft  mcJtod  piece  wit 
sninpk-  of  tin  known  to  be  pure,  tt  i«  hartler  ami  w) 
it  should  be,  tlic  prr»cnoc  of  ftrsenic  a  probmblc.     ArMoie 
nmsidcnbl;  hanJcns  tin. 

5.  Pure  tin  when  bent  produces  one  ainglo  and  atron; 
crackling  noise ;  but  if  impure,  the  cracklinj;  ooim;  is  feel>lc. 
and  gives  th«  idea  of  a  tearing  noiMs  more  prt)looge<t  Ihm 
when  tlie  metal  is  pure.  When  this  takes  place,  the  prraesct 
of  lead  or  nf  copper  ntay  be  inferred. 

G.  If  a  piece  of  tin,  Iwing  bent  seroTal  times  Imekwan]  siid 
I'orwards,  flr«t  beooinc«  elongated  before  it  breaks ;  and  tflbr 
fracture  is  in  points,  and  hR;i  a  dcocl-wliiie  colour  and  loob 
tod,  tlic  tin  is  pure.  Whm  Uad,  copptfr,  or  trait  are  pre- 
itent,  the  tin  is  more  brittle,  and  tbe  fracture  is  grnnnlar  sn-l 

8«J- 

7.  Bnt  oue  of  lli«  best  and  eaineat  methoda  is  sieiply  tv 
melt  and  ea.it  a  portion  of  the  metal  into  a  flat  disc,  as  wt 
■aid  belbn-.     If  the  mutnl  i.t  gnire,  tbe  Mirfaco  of  tlifl 
liiglilj-  polished  and  perfeotty  white. 

8.  The  specific  gravitj  of  the  tin  i»  aUo  a  tagn 
parity;  for,  lu  {nirc!  tin  i.i  lighter  tlinn  the  melnta  with  which 
it  may  bo  alloyed,  ita  tipeciftc  i^rity  will,  <if  eoume,  be  so 
miicb  the  (greater  in  proportion  to  t)ie  (luoniity  of  thv  alloy. 

9.  The  nature  of  the  (brei{;ii  luetala  by  whieli  tin  is  oon- 
taniinnted.  may  be  detected  hy  di«8olviag  a  portion  of  the 
ifample  in  dilute  liydroclilortc  auid.  If  brown  (lakw  (or  a 
black  powder)  arc  dq>oeited,  tbcy  are  owing  to  the  proaann 
n£  arBenic. 

10.  If  A  portion  of  iho  tin,  b«ng  (tisaolvpil  in  W|ua 
•ad  the  solution  fliierod  and  diluted  with  water,  producf 
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blue  ]>rpcipit*l«  (primtnn  btitcX  whun  lifted  with  Mluttoti  of 
fWroc^Miiirat  oT  poUtMiiim,  iron  is  prntcnt. 

11.  If  tli«  )irocipitatv  prodacnd  hy  ibnt  n>-nj^nt  i*  piirplr, 
toppte  and  inm  u«  pnacot ;  in  wliieh  «n»'  ■  tmr  »(  iron 
plunged  in  the  nitric  acid  Mention  q(  thu  tin,  vrill  iroetTv  a 
coating  of  copper,  if  thai  in«tAl  b«  pmmt. 

12.  If  a  ■olution  of  tolpliataof  soda  prodiicM  a  wliitc  pi«- 
cipitah),  /mm/  i«  pTMcnt. 

13.  Tbo  amount  of  Iboaa  impttritios  may  b«  doUraiMd  u 
foUowa : — 

14.  Talifl  about  1,000  grains  of  (he  Munptc,  drat  reduced 
into  small  bits  or  granulated  (whi4;)i  ii  easily  dood  by  melting 
llic  tin  and  irituratiug  it  in  a  tooHar  wbilsl  ciKiling),  and 
disMira  tbem  to  about  a  pint  of  dilute  hydrocbloric  add ; 
Um  additioa  of  s  Sew  dropa  of  dilute  nitric  acid,  from  time  to 
lime^  Me«l«nteo  the  soluthm  of  ilic  liu.  If  tlie  lucul  con- 
ttins  aneaic,  a  naidaunt,  iDsolublo  in  bydrocldoric  add,  vrill 
be  loft,  wliicl)  U  aneiiic  atmiut  in  a  pure  stale,  aiiil  which 
mty  be  rvcuj^niMsl  as  nucb  by  ibe  aliaceuus  odour  wliidi  it 
evolrea  wli«n  (lir»wn  ngion  ipuited  coals.  It  li  nteeamry  tu 
nnploy  only  a  dilut«  acid  in  order  tliat  the  metal  may  dixolve 
slowly,  for  otherwise  no  arsenic  would  be  deposited,  for  it 
wohM  be  conreilcd  into  nrocnurrttnl  bvdro^-n,  which,  Imw- 
«V«r,  may  be  reeognixed  an  iiuch  by  llsrxbV  apparatus. 

I  A.  Tbo  quantity  of  ItttJ,  of  copfter,  or  of  iraM,  may  be 
eetimated  by  tirating  onu  handred  gniu  of  the  Minple  with 
boi^ng  nitric  acid,  which  will  ditaolTe  IfacM  meiab,  on^l  leave 
the  tin  in  llw  state  of  peroxyde  of  tin  {ractastaniilo  acid 
Sui  0«  lO  110,  or  after  being  cxpoMed  for  soom  time  to  a 
temperature  of  212  Fabr.  Sn,  0„  A  HO).  The  beat  way  i* 
to  cTsparato  the  nitric  add  soJution  with  the  undi*m>lTcd 
perosyde  of  tin,  until  llie  esMte  of  nitric  aci<l  is  mostly 
vohuilixcd,  water  ia  llien  added,  the  jHrnsydc  of  tin  is 
eollectcd  on  a  filler,  waslird,  liptilcd,  and  wcighi,^  t  eaeki 
grain  of  jwroxyde  of  tin  thus  ubiaiaud  contains  O.TfMlG  ' 
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tin.     'I1ic  lo»,  or  differenc«>,  iodicKtofl,  of  oaaim,  ll 
meuls  with  whicb  the  tin  wm  allu/cd. 

16.  If  the  ofMntor  new  wUmb  to  aaceruin  the  rapniin 
proportion  at  tlwM  foKigs  metah,  he  gJiouJd  proceol  a 
follows  i— 

17.  The  Uquor  which  was  fllten.<|  frota  the  pem^Jirf 
tin  should  be  treMed  by  dilute  !<ulplmrtc  acid,  or  bf  >  nb 

lion  of  sulphate  of  soda ;  if  tbb  producea  a  white  j \ftm. 

it  is  sulpbsU  oT  lead  ;  this  precipitate  stioulil  be  coUecMld 
H  Klk-r,  washed,  and  tlieo  igiiiled  in  u  crucible  and  wei^ili 
100  grains  of  sulphate  of  lead  eoouttn  73.68  of  oxyie  4 
lead,  and,  cotuequcntlj,  68.41  of  metallic  lead  •  or  "wJi  g» 
of  iulphaic  ol'  lead  contains  0.68287  of  lead. 

18  After  hariiig  eliminated  iLe  li^  in  the  stale  d 
.Hulpbale  of  lead,  as  we  jast  atiid,  and  if  only  t'ron  is  pnMBl 
it  may  be  determined  as  peroxjdr  of  iron  bj  means  of  oaibi 
ammonia ;  but  if  copper  be  preeunt  at  tho  samo  tinio^  anaMsi* 
is  hnnlljr  titv  proper  («-u;;«ni  for  se]>arnliDg  theae  two  nwlali 
front  eadi  other,  because,  nllhouKh  protoxydo  of  CMipcr  it 
very  ifuluble  in  uiuuionio,  yd  tlw:  irun  pre<ctpiiatvd  br  th*! 
rCftjcent  in  aucb  a  eu.ii:  always  retains  a  somewhat  conudrr- 
able  iiuotitily  of  oxyde  of  copper,  which  oinnot  hv  diiuiuattd 
or  rKdiwolvfsl  by  any  excess  of  ammonia.  It  t«  ihentm 
better  (provided  no  other  oxydes  which  can  bo  preciiMtaleJ 
by  sulphuretted  bytIrof;eii  from  an  acid  mlution  are  prcwnt] 
to  pass  a  9>tn-iuii  of  tliat  gna  »luwly  through  th»  filicivd  add 
li<|u»r  until  it  aruella  strongly  of  the  gas,*  TImj  black  pnsdpi- 
tate  produced  is  «ulpliuret  of  copper,  and  miidt  be  rapidly 
cuUeeied  on  a  filler,  and  washed  wilhuut  intciTupiIon  with 
water  containing  a  little  sulphuretted  hydrogen.  After 
washing  the  prt'cipiiuicd  sulphuret  uT  copper,  it  nhould  be 
dried,  sepnriil<-d  froin  the  Alter  as  cleanly  as  ponsiblv,  and 
put  into  n  flwk.  TJw  tiltcr,  which  retains  a  liiilu  «ulphurvl 
ol  cupper,  must  now  be  burnt  upon  the  cover  of  n  crucibtr^ 
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•nd  the  Mhot  arc  vkted  to  Iho  sa)|>liuret  in  the  ttak.  NItrie 
■dd,  or  aqua  raigia,  i*  ihon  paurc<l  upon  tlve  wholes  wkic)i  is 
left  to  digert  therein  nnltl  th«  xulphur  liberKltrd  b&a  acquired 
a  pure  jcUow  colour.  The  «iilpbur  is  Mpanttcd  by  fllt^'ring, 
Mill  Ibe  copper  i»  prM-Jpitatnl  by  poaring  n  Aolnlioii  of 
polAsli  into  the  filtciv<l  liiiuor  tut  long  tm  h  pr^piut«i  io 
produGvd.  The  whole  is  then  boiled  ;  ihc  peroxydo  of  copper 
thus  produced  in  cotli!cU>d  on  ■  filter,  wm«hcd  with  hot 
water,  ifjuiied  with  the  lilter  in  n  platinum  cnK-ible,  utd 
weighed  M  soon  ns  eold  in  the  rrucible,  which  should  be  kqit 
oreAillj  covered,  m,  othcrwiM!,  the  protoxydo  of  copper 
would  absorb  moiMunt  wliicb  would  thus  incnsuc  the  weight, 
I-^h  gr«in  of  protoxide  of  copper  contaioa  0.79836  of 
copper. 

19.  Tin  ttmy  be  obtained  in  the  pure  Btate  by  dljooWlag 
eoniBiereial  tin  in  bjdroehloric  add,  wt  aa  tu  obtain  a  eon- 
oentnied  >olii(i<i«i,  and  when  the  tolution  has  cooled,  water  h 
to  be  carefully  gKinrvd  upon  it,  an  that  the  water  may  fonn  • 
distinct  htyer  altove  thu  tin  xilutiot).  A  blade  of  lin  t*  then 
plunged  tliroajch  ihi-  liquor  down  to  the  bottom,  and  in  the 
course  of  a  fuw  hoan  the  blade  beoooMa  eoveired  wilit 
exceedingly  flno  crystals  of  tin.  Ttiis  re-actloo  Is  due  to  iImi 
slight  dcctric  cnrrnit  produced  by  the  tmmendon  of  thr  tin 
ihrough  the  two  layers  of  chloride  and  of  water,  wliieh 
current  i»  »ulHcicnt  to  determine  the  prectpitation  of  tlui  tin. 

20.  1'he  quantity  of  anenic  which  is  contained  in  ordinary 
tin  do»  not  anoaDt  generally  to  more  tlian  «kth  part,  and 
the  lin  of  Malacca  and  of  Banco  do  not  contain  appn-ciabic 
qnantitHw  of  this  |NMiN>noui>  metnl. 

21.  Pewtcren  genenlty  alloy  (heir  tin  with  a  little  antt* 
mony  in  order  to  render  tbc  metal  harditr  ;  the  analysis  of  «nch 
an  alloy  may  ht  nade  t»  described  in  tlie  article  on  Jn/inKmy, 
to  which  the  reader  Is  refored. 

22.  The  tiali<tt  oryde  vf  lilt,  or  pyramidal  tin-ort,  U  the 
principal  ore  of  tin  ;  it  eonsists  of  peroxjde  of  tin  mixed 
with  «mall  quantitica  of  iron  and  of  mangansso  j  it  i»  to 
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>li>nm  tliat  it  is  iMolubl«  in  aoidn,  nnd  tt  r«Memblc«.  in  ita 
naae,  the  artiAcinl  pcroxjrdo  of  tin  after  igiiitioa. 

33.  In  order  to  dvlcrminc  th«  (juBntity  of  rofriftn  n^ 
Mannw  PonUined  in  the  oir,  it  (Ibe  ore)  abnnld  fae  fal|f  I 
putT«rutcil,  levigated,  misrd  with    tlirec   or  lour 

weight  of  cM-ImDKt4)  of  polMh  or  of  sod  a,  aud  Caned.     

Awioii,  Ibo  pdroxydc  of  (in  maj  be  dissulvtMl  iii  bjdiodSnP 
acid,  and  ()i«  solution  being  evaporated,  it>  order  to  expel  ih* 
txceaa  of  arid,  i«  Ibvn  diluted  with  a  sufficieot  qtuuililjaf 
«rat«r  and  filtered  ;  »ut|ihiir«(t«<d  hydrogoD  i«  passed  thn^ 
the  liquor  utilil  il  »in>;lli  slro«f;ly  of  tlie  gt^  which  will  pn- 
(.'ipitale  tli«  till  in  tliealateof  sulpkuret  nf  tin.*    The  prvcsji- 
tated  sulplitiret  of  tin  ia  then  iomewhat  dried,  piit  into  u 
open  platinum-crucible,  and  gradunllj  roasted  llieroin.  uabl 
il  ceaaca  to  evolve  any  odour  of  aiilpliurous   acid  (burvm; 
Rulphor),  tlie  lic.tt  may  then  be  increased    to  a  good  ni. 
That  wbich  remains  in  the  crucible  is  peroxyde  of  tia,  whick] 
thould   Ix!  wliit<-,  it  is   then  weighed.      A    small   piece  J" 
carbonalt-  of  ammonia  slmuld  be  plaeed  upon  the  ptnxvitd 
tin  in  the  platinum -cruci Me,  and  the  whole  a^^n 
ignited.     Tliia  miutl  be  repeatnl  ax  long  as  a  Inu  of 
)H  obierved.     The  carbunalu  of  ooiniuaia  is  employed  for  I 
purpose  of  ujtpoUing  the  la.it  traces  of  fulphuric  add,  i 
(bleed  hy  tlic  roiL«ting,  wliich  the  pcnxydo  of  tin    n^gUl 
rolain. 

24.  If  the  operator  wiahed  lo  isolate  tlie  iron,  and  (o  < 
mine  ila  t|uanl]t]r,  the  filtered  liquor  slioulil  t>e  heuted  UD 
all  odour  of  sulphuretted  hydrogen  has  vanished  ;  sotne  nittiel 
Rcid  ix  then  added,  and  the  liquor  is  boiled,  ia  order  to 
oxydite  the  iron,  which  may  then  t>e  prMipitated  by  unnc 
collected  on  a  liUt>r,  washed,  dried,  ignited,  and  we 
Kach  grain  of  [>ei'oxydc  of  iron  contains  0.69338 
metallic  iron. 


TINKAL.-Sce  Borax. 


VERMILION. 
TOMBAC— Sm  Gtrmam  Sihrt. 
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TURNBULL'S  DLUK.— Sec  PtuttiaM  Blut. 


TUTENAG^Sm  Gtrm^M  SUt^r. 


VERDEGRIS.— Sm  AcHat*  nf  Coyptr. 


VERDITKK.— Sm  AeHate  <ff  Copptr. 


VJSBMILION. 
CINNABAR.     SltLPIirRET  OF  UKRTL'RY. 

1.  CiDiiabar  and  remilkxi  ar*  the  bum  sabaluwu,  Uiat  i^ 
a  eomUnation  of  anlpliar  and  of  mercafjr.  Ciniuibar  u  in 
lumpa  or  aaurpboua  msMea  of  variaUo  nw*  ol'  a  rvdiliali- 
t>ar]>lc  colour,  anil  mcudatiiig  of  an  aggioai«nitioit  of  nocdlo, 
IMralkl  lo  oatb  otlmr.  'llio  apedflo  gnviij'  of  c-inonbar  i« 
lOiSltl.  Wlien  cinnabar  i*  pulvertaod  it  fonw  tlw  lK«aUfitl 
red  [ligaient  eaU«d  vennilion. 

S.  V«nnilion  la  often  rraaduli-nllj  mixed  with  red  tend, 
ptrtixyj^  O^inm,  brirk-dntl,  and  with  mlphurri  of  anmir. 

3.  I1i«  preMOM  of  rat  lead,  peroxgdt  i^  iron,  and  of  brirA- 
diM  n  eaaily  deieeted,  beoauM  vcnDllion  liaJnK  volalilixable 
by  heat,  it  i»  auflWknl  to  pour  a  uikall  portion  of  tli«  v«niii- 
lion  tinder  exainioation  into  a  vrvU-Mourcd  iron>»|Kion,  and  tit 
beat  it  i  tbe  vennilion  aoon  evaporalea,  whibi  tbe  r«d  lead, 
briek-duot.  and  peroxjde  of  iroii,  not  bein|:  volatile,  an'  ItA 
bvhind.  TIm  diffioreDce  of  weight,  bdbre  and  after  the  u- 
pe«im«i)i,  indicates  at  once  tlie  luiKMint  of  (Vand. 

4.  UfvlpAufftiifartmic  is  pr«aeol.  it  taay  be  detected  bjr 
llirowbig  a   little  of  the  ronnilion  under  euuniuatlMi  upoit 


^itocl  chucoftl,  when  the  characteristic  odour  of  garlic, 
indii-nling  iu-*cnic,  bcoonuw  pcfcqrtiblc.  The  odour  of  gw 
lir  in  ilcvftopcd  better,  bjr  mtxiDg  ■  little  of  thn  vcnnilMn 
with  carlnniittf  vf  nodn,  and  hunting  the  mixtun;  before  • 
blow-pipe  upon  cban:o*1.  The  prcaenoe  ot  aulphitret  of 
arsenic  mn,v  nlau  ho  det«>cted  by  boiling  m  [mrtioD  of  the  rer- 
niilion  in  csuRtlc  ("utaiih  and  likuring,  HUpenntnrating  th« 
tiltrate  with  iiilric  acid,  and  then  podaiug  a  alow  currcnl  of 
sutphurrelled  hydrogen  through  the  solution,  which  will 
precipitate  tli«  anienic  lu  th«  sUte  of  yellow  sulphumt  of 
aneoic 

5.  AftAf  having  a-icenaiued  ihe  jiraaenoe  of  araenie,  h 
above  said,  ita  quantity  may  be  detormined  in  the  foUowing 
manner  : —  Take  a  given  weight  of  the  vermilion  in  very  fins 
pOwd«r.  put  it  into  a  flofik,  and  trx-at  it  thurrin  with  nqua-regte 
until  the  sulphur,  which  separates,  has  ogglomo rated  inloTd- 
low  liimps,  of  a  jicrfect  yellow  eolour ;  freah  portioos  of  aqua 
rogta  being  added  from  time  to  lime  in  onk-r  to  in-ntirc  ootn- 
pleie  itecompooidon.  The  aoliillon  b  filteve^l  and  supLTintu- 
ruted  with  aniinonin  ;  an  exceM  of  bydroenlphnret  orimuao* 
nia  ia  tlien  added,  tlic  Haak  is  loosely  corked  up,  nad  Iba 
whole  is  left  to  digest  lo  a  worm  pincc  for  ten  or  twelve 
hoLirH.  Tlie  lla-nk  ia  ullow<?d  to  wjol,  and  when  '(uite  oold, 
Ihe  inMliiMc  Hulphurul  of  mercury  may  be  se]Mrat«id  by  SI- 
leHng.  The  littrate,  which  contains  the  aulphuret  of  iir*oni<^ 
should  be  diluted  with  a  large  ijunntity  of  water,  aeidiAed 
with  n  littlx  liydi-uchloric  or  acetic  acid,  until  it  is  sUghtly 
■eld,  and  the  whole  in  left  to  digest  at  a  gentle  heat,  uiitU  oil 
odour  of  sulphuretted  hydrogen  luu  dissppcarcl.  The  aal* 
pburet  of  anienic  which  wiu>  held  in  xolution  will  Una 
have  completely  precipiL-ittHl,  it  should  therefore  be  collecbj 
on  a  counterpt^ed  fdter  and  weighed.  It  ia  necMatry,  bow> 
ever,  for  accurate  purpoeeii,  (oanaljie  the  mlpliuret  of  arsenic 
thuit  obtained,  bofau*e  it  is  mixed  with  mliillur,  from  the  de- 
composition of  tiM  hydros ulplmret  of  ammonia  by  the  acid 
employed. 
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&  I'he  praMDCC  of  rrd  Ud  tnaj*  l>c  identilicd  l>j  boilJoi^  > 
portion  of  the  vernulioQ  in  ncxtir  *cid,  wliicli  will  dioMlre 
the  Icn'l,  unci  if  on  pi>*u%  »  currrnt  o[  nul|>liiir«ti«<l  bydrc^D 
(lirouitli  n  portion  of  lli«  fillereil  woltilion,  k  bUck  precipitate 
of  itulpliuret  of  lead  \»  <M»lned,  or  if,  in  tmtinx  another  por- 
tion of  tlie  altered  tolutioo  with  iodid«  of  potassium,  a  yv How 
prccipilat*  >«  ol>iaini-d,  it  i*  a  «ign  of  th(>  prcucnre  of  1ca<l. 

7.  In  oirder  to  dctcrniioe  ilwi  quantity  of  ih«  rrd  lead,  the 
black  |>recipil«t«  of  nilpliitret  of  lead  proilueecl  iiillve  antic 
acid- Mil u lion,  an  Bbov«  meutiuaed,  is  treated  with  iIm  filler 
by  hyilrucliluric  acid,  which  prwlitceit  a  di*fiiKHSCi»<^nt  of 
Mljiburetted  hydrogen.  Nitric  aeid  b  i)i«n  added,  and  tbe 
whole  bflvaporaled  lo  dirnew ;  aulphurie  actd  ta  now  poand 
with  care  oo  the  dry  maaa,  Ibc  «xmm  of  sulphuric  acid  b 
<)liniiMt«d  by  heat,  and  tli«  remaining  sulpliate  of  lead  b 
weighed.  IM  grains  nf  sul|tlialc  of  lead  a  104  of  lead,  or 
^44  gnina  of  rvd  lead. 


VINEGAR. 
ACETIC  ACW.     PYBOI.IONOUS  AGIO, 


1.  Vloegar  ia  the  nacie  given  lo  dilute  acetic  acid,  iIm 
atreoigth,  flavour,  and  composition  of  which  variet  according 
to  the  Bourccf  ^m  which  it  has  been  produced.  Tlie  but 
vinegar  i*  tliat  which  i*  obtained  frvm  win«,  by  eiposiug  it  t« 
tiM  action  of  the  air,  at  a  prot>er  tdDpeialure.  In  Uda  oogn- 
try  vinegar  i*  made  from  beer,  or  from  a  temi  prepared  for  tin 
purpooe,  but  cid'v,  p«rry,  and  a  gnat  number  of  alcfaolio  or 
aa«chnrine  li<|uor«  can  b«  converted  into  rinegar.  124  parts 
of  sugar,  W  part*  of  ycaat,  and  868  parts  of  water,  eapoaed 
to  the  air  for  about  a  Aooth,  yield  vinegar  of  a  good  qsa- 
lity.  Vinegar  is  ext«iuiv«ly  manufactured  alw)  from  the 
deetractive  distillation  of  wood,  and  is  known  under  tlici 
name  of  pyrolignoui  acid. 
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2.  Pur«  Koctic  Ncid  is  solid  up  to 'a  i^'nipcnmre  otCfi 
Falir.  At  Hut  lempcratun  it  melts  into  »  colourlcn  liqol 
of  t{>eril!o  grnviq'  I.0S3  ;  It  hM  a  pccaliar  rhandaiUt 
odanr.  and  u  as  eorroeiTe  as  lli«  miMi  pun-ciTiil  ntinrnl  tak 
Aceti«  acid  ia  salable  in  water  in  all  proportiuiu  t  it  twibtf 
248°  Fatir.  (  its  vapour  is  iaflaumable,  and  biinu  with  i 
blue  flniiH!.  I'hc  dcasi^  of  acetic  acid  in  angionted  ti 
dilutiuj!  it  with  water.  Aoeiio  a«iiil,  wliicb  ooDlaias  onlrcsf 
equivaknt  v(  wal«r,  has  a  demit;  of  I.063  ;  hy  dilntiBf  fl 
with  about  30  per  cent,  of  water,  ita  denaitj-  becomes  l.<n& 
whicli  it>  its  maximum  gravity  ;  if  diluted  witb  marc  waW 
iU  speoilic  gravitT  it  the  nsmie  a*  wlx^n  it  contains  onlj  tm 
equivalent  uf  vrater,  ad  shown  in  the  Ibllowing  tablo 
Sfdlerat : 
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QwMtr  1*  Wats  par  tmi. 
at  CoantiMal  Aau. 

t.nirao 

0.0 

i.o;43 

10.0 

1.0JT0 

39J 

1,0731 

»:« 

I.n7e3 

4ZJt 

1 .0743 

W.0 

1,0736 

es.s 

I.IUM 

ST.« 

IMbSl 

IM.ft 

VMK 

Ills 

d,  'lliijt  tabic  sliows  that  the  strength  of  a«etio  add  eao- 
not  be  Gslimated  from  its  Biieoific  graviljr. 

4.  Vinegar  Li  often  adultemied  in  rarious  vmys,  namelj', 
\ty  dilution  witli  water,  or  with  vinegar  of  inferior  qnaUlf. 
or  by  HI)  iiddltlon  of  pjrolignous  acid,  or  of  strooger  mine- 
ral aciiU,  *u<'h  as  sulphuric,  liydrovhloric,  and  nitric  ocida.  Ik 
pungenojr  is  often  increased  by  maceration  with  acrid  sab- 
■tanoea,  such  as  chlUIea  or  cnyenne-pepper,  long  pepper, 
mustardHwed,  ftc.  i  it  ia  also  mixed  sometimes  with  metallic 
salts,  common  salt,  &c. 
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5.  We  lutre  sbown  Woro  tluU  tfac  dawlj'  of  tbo  Kid 
ouuwt  Mrre  to  indicate  it*  Htmifctb.  llic  oolj-  (uN^uinto 
DlMbod  of  datenBlBiag  iha  iiuantitjr  at  wad  miiUuiHHl  in 
rkwgu,  Is  bj  aavertBining  the  <)uiuitit}r  of  ity  eurbonuc  oF 
aodft  or  of  potub  nhicli  Bi»y  1>o  n:quircxl  lo  Mliinttc  it.  Kor 
thb  pwpoM  drj  eubonato  of  toik  ia  prvforabk  U>  carbonate 
of  pOlMhi  bc<»UM-  tiiAs  latter  oWm-Im  ripidlj  iImi  tnoutun 
of  til*  m  wbkb  producctt  ta  locraup,  ukI  uT  coutm  giTM  u 
erroneoas  nmilt. 

G.  l*ror<MKir  Soubeimi  Mfi  tbftt  100  puU  at  vincgKr  of 
good  (|URtity  (French  viaefu-,  vinkifiin!  d'OrieoDii),  ftre  MtU' 
rM«d  lijr  10  puia  of  drjr  earbonate  of  potuli. 

7.  But  wlieiher  <-arbonaie  of  poUah  or  of  loda  &re  eni- 
|il(^c<l,  it  U  mucli  better  to  UM  tlivni  iu  xolutioa  of  ■  known 
itrength  fonninK  a  teat-liquor.  Sucb  a  Ivdl-liqnor  mvf  be 
made  bj  disMiving  240  grmiua  of  irj  carbonale  of  soda  In 
10.000  gTkii»-oi«uure  of  water.  1,000  ftrmiui-meuurG  ( 100 
alkalimetrical  divUionfJ  of  uieli  a  liquor  iire  tli«n  takeu  mill 
poured  gnuluallj'  friua  an  alluliiucl«r-lubu  into  a  K>*ro 
Beware  (one  fluid  ounce  for  example)  of  tbt'  rine^ar  under 
ezaminatioD.  until  ilt  acid  u  Mturated.  llMdirisiun*  (1,000 
graino-mcafure)  of  Ruch  a  tMt-liqnor.  saturnic  txnctXy  SI  grs. 
of  pure  nDhj'dtou*  »c«iic  ocid^-onu  oonor  of  gixid  vincfar 
tboulil  ruquiro  from  58  lo  60  dirisian*  (£80  to  GOU  graini' 
iMaMire)  for  MlanUlon.  B«fere  adding  tlte  lc«t-«olutioa  of 
"nrN^hn**  of  aoda,  a  imutU  quantity  of  tinclan?  of  lilmun 
Aould  be  added  to  tk«  viH«i;ar  in  order  to  Kuidi:  the  operator, 
and  enable  bim  lo  aee  when  tb«  point  of  Mtumtlon  ia  nearly 
atuincit  Toward*  the  end  of  the  experimaBi  heat  ihould  hf. 
applied  in  ordtT  to  expel  the  catbonle  add.  The  opnalor 
will  perceJTc  that,  an  tbc  MtHratioii  prooSMb,  the  odour  of 
vinegar  diMp]>Mr«,  and  i«  rriilaeod  by  a  peculiar  soapy  odour ; 
the  rod  Dolonr  of  tbo  vinagar.  tinged  wiili  litmiia  at  the  Mine 
tinw',  t«  gradnally  ohaogiiis  into  blui:.  I'Im;  exprrimonl 
is  in  erery  req)«et,  eonducted  aa  for  alkalinwtr;.— (Sco  At- 
kalimflrji). 
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8  Wbeo  Uie  eT|>erimeai  is  fimshed,  th«  operttor  mi 
off  ifae  number  0(  divialootf  cnploTed,  and  if.  fur  exu^ 
£8  Aviakmi  hav«  been  foiplojred  to  aktorate  oa«  fluiU  omtt 
of  rbegftT,  then  K  oonuined  29.58  graiiut  of  ptiK  ulijdraK 
acetic  acid. 

9.  The  tuamania  tcet-liqaor,  DKommendcd  bj  Dr.  Cn 
wUch  adnuU  aba  or  verjr  gi«at  aecuraej-,  maj  b«  nsartel  * 
for  the  laaH  purpoae.  The  proeeos^  ma  we  alraadj  «U  a 
the  article  on  AeidtmHry,  to  wbkh  the  reader  ia  nknU, 
eoneista,  finpt,  in  penriag  SMBe  ncoind  tincture  ufliunuiMi 
tbe  viiM^r  to  be  teMed,  ao  aa  to  impart  a  fnoble-rvd  ltog«l* 
it,  ami  Ihm  testing  with  tlie  ammoniacal  aolutioa  of  sp  p- 
0-902;  I.OOOgnujia'aieasurcof  mchanantmoniacalaelaikL 
eontaining  exact!;  one  «x]uira]cnl  or  amnionia,  aeutnBn 
eoRMviiicntly,  one  vwiaivalcnt  i>r  arntir  ocii),  itiat  ts,  SI  p«H 
of  llxt  anbf  ilrous  or  60  nf  lk«  monoliydratevl  acid.  Tbe  M 
Bonmonia  can  always  be  cbmI;  kept  at  tlic  proper  MKogtb  b* 
two  hydroautic  glaaa-bodi,  niadev  the  one  to  float,  the  iilkr 
to  aiiik  In  the  aretnonla  liqnor  of  Uie  pro|>er  grftrii^,  as  abon 
Mid.  If,  tbcn,  a  portion  of  such  a  leM-liquor  ot  aminoin*  k 
added  to  tbc  slightly -reddened  vinegar  until  tbe  coIout  u 
neutralised,  the  narober  of  graiae-meaaore  eRiplored  ban; 
multiplied  1^  51  or  60,  will  give  a  proHuct  n-hich  ini)i«atn 
the  p«r  c«nlAge  of  dther  real  anhydrous  or  bjntrated  addi 
the  vinegar  operated  npon. 

10    It  IB  evident  thnt,  in  the  above  nddimetriral  pr 
ueeount  munt  be  inken  of  any  mineral  neid  whiob  mar  bi 
been,  and  i«  (tenrrully  mMmI  tu  vinegar,  and   thi*  pr 
and  amotint  of  nliiuh  muat,  of  couree,  be  detenniued. 

Drltctiou  of  Sttlphtmc  Aeid  in  yitttjfar. 

11.  The  preaenco  of  «ulpharic  acid  may  be  easily  detected, 
and  its  Bttiount  determined  in  vinegar,  in  varioas  ways  ; — 

12.  1st.   IT  tho  qiinntity  of  sulphnric  add  present  in  tbe 
Tlnegar  exceeds  two  per  cent.,  it  may  be  delected  by  dipping  a 
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i-U-nii  quilt  in  ike  vlnvftur,  iui*l  writing  with  it  iipMi  n  sheet , 
of  white  pit|>«r.    If  the  pitper  be  now  Hirungljr  w)irni«l  beftm 
Ibo  lire,  the  writing  tnoed  with  the  *iiwgAr  will  liecotne 
visible^  because  Uie  paper  will  b«  cUorred  hj  tlie  «u1phtirie 

18.  2ni).  If  A  pordoB  of  the  Tijiegar  bring  eraporatol  in  a 
poraeUn  or  pUtinum  Gap«iilt>,  IcnvM  a  rnudaum  which  be- 
eOBM  charred  wmI  black,  evolving,  inonovcr,  toward*  lh« 
end,  that  b,  as  tli«  evaporation  draws  towardi  n  cIum-,  thick, 
Huffovnting  fiunea.  aulphuric  a«ld  'a  prcMnt,  the  Aitneii  beitig 
due  to  it*  rolablimion.  When  rlnegar  cootains  no  sulphuric 
add,  the  Aiincn  evolved  iWi^-U  of  riiMgar  ooly,  aiwl  tlw  evapo- 
ntion  learm  a  brownioh  or  brown  axtracl,  wkjeb  dom  nut 
biKOBiv  charrod. 

1 4.  Srtt.  Tbe  prwanca  of  aolphnrie  acid  mmj  nlao  b>^  dntertrd 
a«  foUowa: — INmolTo  one  part  ofmgar  in  .tO  purl*  ofwalrr, 
dip  n  small  porcelain  capsule  ioto  tlMt  soJntion,  and  cxpoaci  it 
to  a  st(tiin-Ii«ai  i  ifa  drop  of  the  vinegar  coiilaining  sulphuric 
■Kid  is  dropped  into  the  capsule^  the  mgar  will  be  charred, 
unil  H  'pot  of  an  inlena*  black  colour  will  bo  produced  at  tho 
point  wbcrc  th«  vinegar  waa  |Mit.  'I'hi>  effect  lakes  place 
evRi  when  ns  little  as  ana  part  of  nilplmrK  acid  is  proscnl  in 
300  |)orta  of  vinegar.  If  the  prajwrtMn  of  ■alphuric  meiA  la 
IcM,  a  ftreenUb  spot  will  appear,  even  when  no  tittle  as  ^bth  ' 
of  sulphuric  add  is  preannt. 

15.  Tbcso  methods  offer,  therefore,  a  reodj  uimI  vuy  mcwu 
of  delecting  the  prt-^vncr  of  free  Hilpliurio  »cid  ;  but,  in  ordn 
lo  determiac  its  quantiljr,  another  mctliod  luuat  he.  reMirlcd 
tn,  Emt  whi^b  purpooc  a  salt  of  bariuin,  and,  preferabljr,  solu- 
tion  of  chloiide  of  bnrinni  is  employed.  Yet,  it  la  noceaaary 
to  bear  in  mind,  that  the  barytic  salts  produce  a  precipitaUt, 
not  only  with  (Vee  sulphuric  acid,  but  likewise  with  ilte 
polutioiu  of  llie  aulpbsles.  Now,  on  tU«  dim  hand,  genuine 
vinegar  always  Mintains,  naturally,  n  small  quantity  of  soluble 
•ulphaKa  1  but,  raofeoTcr,  ilie  EngUoh  vinegar,  made  from 
inidi,  alwaja  contains  a  certain  proponion  of  sulphuric  acid. 
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tklMffit  Ui«  qtiAKtlly  wblcli  vba  legally  aUowAd  U  otUat 

■jflttifll 111      The  quantity  of  sulj>lturl<t  «ctd  oIIuwim]    U 
of  tin-  weigbl  of  the  *  hiej-ar. 

16.  Tlie  best  way  of  tl«teniuiiing  the  quantity  of  the  nUl 
phuric  acid  coolaiiied  iii  vlDegar,  conatitj  In  taking  a  known] 
i|tLant)ly  of  the  vinegar  under  extunination,  ci|;bt  lluid  uuDce*,,] 
for  example,  anil  eraponting  it  in  a  steam,  or  water-batb, 
about  on«-«igtith  of  its  bulk,  aUowiug  the  opnik  to  csool,  i 
adding  See  or  six  tlinea  ltd  bulk  of  alcohol,  the  wli 
being  well  Blirred  irlih  a  ghtss  rod.     The  Uqnor  ahcnal 
Ihcit  be  fillvreil,  in  order  to  »eparale  lJi«  insoluble  sul]) 
and  solutioD  of  chloride  of  barium  being  then  added  to  lb| 
lilli'riHl  liquor,  a  precipitate  of  ^tpliale  of  baryta  will  W 
diM%d,  if  Hulphuric  ac-iil  is  preaenl.  The  proi^ipilaled  nulplu 
of  baryta  should   be  drenc-licd    with   nitric   acid,    lilt 
woihei),  dried,  slightly  ignited,  and  weJglwd.     117  gr. 
sulphate  of  baryta  represent  40  of  anltydrous  stiljihuric  acid : 
or,  eadi  groin  of  sulphate  of  baiyta  oonliiin!i  0.34372  of  sul>, 
phuric  a«id. 

17.  For  lees  nccuraU  purposes  the  operator  may  dis 
with  evaporating  the  rinegar,  and  tn-atiu;;  it  with 
and  may  nt  once  cetimntc  the  Bulphurie  acid,  by   pour 
olUoride  of  barium  in  a  known  quantity  of  tlie  viii^gar  unt 
t  precipitate  ceases  to  be  produced.     The  pre«Ipiute  is 
treated  as  above  said- 
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DelectioH  and  alimation  i^  htfHrocJilorie  acid  in  riiiMP^r. 

18.  The    prcecuee  of   hydrochloric   add  in  vinegar 
generally  detected  by  pouring  immtotiatoly  into  it  a  solution  i 
nitrate  of  silver,  wliicli,  {»  that  cn»c,  will  form  a  white  pre- 
Ctl^iate  of  ohloride  of  silver  insoluble  in  nitric  acid.     Con- 
sidering, however,  tlmt  vinegar  nntnrally  contains  a  small 
i|ua»li(y  of  soluble  cliIorid«^  it  U  butler  to  introdace  nbotit^ 
10,000  graiiu-measure  of  tlie  vinegar  un<ter  examinatiou  intjH 
K  tubulated  retort,  provided  with  a  receiver,  kept  cool  by  ■ 
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ntl  towel,  in  order  lo  ooDdenM  ili«  li<|iM)r  wbich  dbtils  grer. 
Vtt  (liM  purpoM  %  Liebig  f;Uiui-tube  eoadenMr  ia  much 
more  band/.  The  portion  of  viocg«r  whkb  distik  ovvr  oisjr 
now  be  l«§1ed  witb  boIuImci  of  Ditrnto  of  sitrcr,  wLicL  pro- 
duces R  wbite  preci))itate  of  chloride  of  silver,  if  lli«  *in«gnr 
have  beto  ftdidMratcd  witb  l)/<lrocliloric  acid.  In  lliai  case 
tbi)  procipitated  dilorido  gf  nilvirr  miut  be  oollecled  on  a 
filler,  waalwd  witli  walor,  nddjfled  wiili  purv  uiirio  nciit,  and 
lli«n  with  diKtillod  water,  aftc^  which  it  is  dri«d,  carefully 
ignilrd,  and  weighed.  144  gmiiu>  of  cl>lori<l«  of  silver  oor- 
r«»])oiid  to  37  grains  of  hydrochloric  acid,  or  nch  grain  of 
chhjiridi?  of  nlvcr  contains  0.22366  of  bydrochloric  aci*!. 

19.  ItoTorc  filtering  tbo  precipitated  cliloritlc  of  stiver,  it  ia 
advinbk  to  li^al  moderatel/  the  bquor  contaiitiug  it,  in  order 
lo  aggloiuerate  it  well. 

IMtetion  t>f  nitrie  acid  iu  vimgar. 

W.  Viocgar  is  Mldom  ailultcr^tcil  hy  nitric  Mid.  The 
preeenee  of  this  acid,  however,  ma/  bo  ttily  delected  bjr 
SKtunUiiie  ibe  TiMgar  wiilt  carbonate  of  potash,  aad  evapo- 
rating lo  diyiwM^  which  will  leave  a  crjvtalUne  nata,  in 
whtcb  tbo  prceenee  of  nitnlo  of  polash  naj  be  delected  bj 
tlx!  dcflagmtion  whtcb  takes  place  wiMtn  a  [lortian  of  it  U 
tlimwn  upon  ignited  cbarooal. 

21.  The  crystalline  nwas  ofaiained  nay  lUso  bo  mixed  witb 
bright  copper  tumingi^  and  then  tmtnl  bj  Dulphltric  acM, 
which  will  produce  ruddj-  funics,  if  nitric  acid,  or  a  nttrnto 
be  pnMoti 

28.  Another  mellwd  eonsisls  in  putting  a  raiall  i|iiantilj' 
of  tbo  vinegar  nndor  exainlnailon  into  a  snaU  capsnle,  along 
with  a  f<^w  itrrapiBga  Sran  a  (|tiill  pen.  On  Rp]d)ring  beat,  if 
the  |>en  M-inpinga  tdm  ]f«llow,  it  is  a  proof  Ihst  the  vlaagar 
eontains  free  nitric  acid. 

DetKtion  «f  tartaric  acid  iit  rimrgar. 
9i.  Vinegar  la  sometiinea  adtilieraled  bjr  a  Mluiton  of 
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Uruu-i«  add.  This  ftddilion  mij  be  di;l«ctcd, 
«rnpora(in([  k  certain  quftntit/  of  the  vincgnr  to  kbout  oM 
fourtb  of  iu  bulk,  and  pouring  into  tbe  conocntratod  liqoM 
aAcr  fitieriiig  it,  a  ^oluliiHi  of  chloride  of  potOMiuiii.  If  tb 
vincKar  is  pure,  no  crystalline  pi«cipilM«  is  produc«d  j  in  tb 
ouiilrarj-  cue,  a  crjr^ialliiw  prcci|HUte  (cream  of  tmrtar)! 
Ibruied,  eapecially  by  Mirring. 

34.  The  praseoce  of  tartaric  Mid  may  ftlso  be  detected  bj 
saturating  it  with  iMtutb,  or  ammonia,  and  pourln;t  a  «oIntiM 
of  chloride  of  barium,  or  of  calcium,  into  the  saturated  solit 
lion.  If  the  vinegar  contains  any  tartaric  acid,  a  preci|Mial4 
which  U  tartrate  of  lime  or  of  baryta,  n-ill  be  produced. 

35.  ]f  the  vinegar  under  examination  ooniaina  lartarl 
aeid,  crjrataht,  or  a  eryatalline  pellicle  will  be  product 
during  iUi  cvaporutiun,  aiid  by  continuing  the  ti«ai,  n 
extract  will  be  obtained  at  aoA  aa  treacle^  and  of  a  very  mA 
flftTOur.  If  thin  extract  be  treated  1>y  alcohol  the  tartari 
add  will  tx!  diuolvisl,  and  if  the  aolution  be  iheu  tested  will 
caunic  potuali  an  abundant  precipitate  of  cream  of  tartar  «fl 
be  produced.  As,  liuwi^ver,  n  aUgbt  exoeas  of  potash  n 
disMlvea  tlie  precipitate,  it  is  much  better  to  u»e  a  col 
saturated  Mluiion  of  chloride  of  potassium,  of  nitrntr-,  or  < 
neutral  sulphate  of  polash,  or  better  still,  one  of  acetate  « 
potash,  an  excess  of  irhicfa  does  noi  interfere  wllli  tltv  pra 
duction  of  Ibe  preci{ntate,  especiall/  if  tlw  mixtc 
vigurousl/  stirred. 


DetMtion  of  oralie  acid  in  vinegar. 
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26.  Oxalic  acid  is  said  to  be  someiimet  found  in  rinc^tr* 
thii  aildilion,  however,  muM  be  rar^  aikd  is  Mi  much  llii 
uoire  culpable  that  vinegar,  the  acidity  of  which  is  ioereasoi 
by  oxalic  acid,  may  prore  poisonous  (  the  expi-rimcnts  d 
M.M.  Coindet  and  Chrtstiaoii  having  proved  that  oxidic  acn 
in  dilute  solutions  is  ra^dly  absorbed,  and  has  a  mog 
deleterious  action  upon  Uic  brain  and  spinal  marrow, 
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uriion  i*  Ki  much  the  nore  rapid  u  Um  Mid  is  lew  oooecn- 
t»tud.  Fonunutcljr,  the  preaotee  or  oxalic  add  ■m;  he 
readily  tlvlecliMl  hy  saturating  the  vinegar  with  ammonia, 
aiid  tenting;  lliv  Mturateil  tolution  with  one  of  chloride  of 
oalciunt,  or  of  *u]|iliate  of  lime,  or  witli  time-water,  wliidi 
will  pnxtnm  a  prvdpiiate  of  uxaUto  of  Unck  A  aolulkn  of 
■ulpkate  of  lime  ia  tbu  moel  obiuracterialio  m-igeDl. 

IMretioH  t^  pyniliffiumii  acid  in  ti/ttgar. 

27.  Tliia  adulteration  is  very  oommoa,  and  naj-  always  be 
noognised  hy  the  cmpyrcumatic  nndl  and  Iuil-  which  ia 
very  cluiracieriaiic  but  whieh  i»  not  otherwiae  detrimental. 

Dtitction  of  acrid  lubuanret  in  rinegar 

28.  PLftper,  cafwicum,  or  chillier,  iiiuKtard-Mwd,  and  other 
acrid  sahetanoos  am  MMnvtimc*  added  to  vint^ar,  for  the  par- 
pose  of  simulating  strength.  Tlie  prcjicnce  of  theM  snh' 
atancea  may  be  delected  bj  nluratiag  ilie  acid  with  an 
alkali ;  the  icidlty  of  ibc  rincgar  being  thus  dettroyed,  the 
acrid  taste  of  the  anhelancm  employed  will  then  becOBie 
perceptible. 

IMfction  <if  mHaUic  faiU  in  rintyar, 

39.  The  talla  oocaaionally  met  with  in  vinegar  are  princi* 
pally  ihoee  of  noffvr,  of  lead,  of  sine,  aod  are  Kenerally 
rderriUle  to  the  ateaoUa  enplojed  is  the  nunufaclaiv  of  that 
acid.  The  preaeooe  of  laid  la  detected  by  leMin^  the  vinegar 
with  iodide  of  puiBMium,  or  with  ehromate  of  potaeh,  both  J 
of  which  produce  a  yellow  precipitate.  The  yellow  precipi- 
tate produced  by  the  flral  of  tlieite  re-agents  ii  itulubh'  In  hot 
water,  and  likewiM  in  a  large  excou  of  the  rc-«gcnt  j  thai 
produced  by  cbromate  of  potaah  is  aoJnble  in  a  aolutioa  of 
pure  potash,  ud  If  <li|[«M«d  with  ammonia  it  beoonee  ef  a 
reddish  or  orange-red  colour.     In  luing  this  laM  re-ageat  it 
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should  be  applied  In  a  dilnlo  state.  If  lead  ia  pretest  ■(■■ 
rent  of  sulplturettcd  liydnigcn  will  pi-mluco  a  Uadt  jk- 
ripiuite. 

30.  If  topper  is  praent  fiilphurcMod  bydroitea  viR  ■)■ 
produce  a  l>la«k  pretipiUt^  but  io  that  caee  a  portioa  cf  ib 
vinegar  flni  decolouric«d  by  aniiDal  rhorcont  will  be  rmtmt 
blue  by  ammoida,  and  bfuwn  or  criawtn  bjr  ftmeytaiattJ 
potawiuai. 

31.  Th«  presence  of  rinr  may  be  detected  b;  mtt^tl 
temcykanm  of  potassium,  which  will  produce  a  prectpikft 
But  ibo  UKul  rliaracteristic  wny  of  detecting  (Ik;  ptwenttd 
iliis  nieiul  coasisld  in  nctitralixiog  ibe  vinpgar  with  fmWT'H 
lillvrlug,  and  leetlng  the  dear  amintmiacal  and  cokmim 
liltniie  with  hjdroeulpliunH  of  anuDoniiL  If  a  while  prm- 
[litiite  is  prodoeed,  zinc  in  i>raMnt.  The  suiuUi'st  nroponiM 
n  Irnce  of  Iruu,  is  vuStcient  to  give  a  grey  colour  to  the  p^ 
cipiuti^  UDd  if  tbi>  quantitT'  of  iron  preaoat  is  more  cotfiikr 
ikbk'i  tlio  precipitate  in  black. 

32.  Qiiftntit/  of  extract  resulting  horn  the  evaporaiioa  «f 
gOBUiDC  vini^nr  motlc  from  wine. 

83.  According  to  Messrs.  Joles  Garnier  and  Barel,  ibe 
•npontion  nf  1000  grains  of  IS  samples  of  pure  wiae- 
vinegar  gave : — 
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34.  The  tninimnin  of  extract  pnxludAd  frdSA  pure  wine- 
Tiuegar  in  tli«r«rura  1.70  por  ccnL,  and  llie  muxitiiiiin  2.4 
per  oentt  the  viaagfi  being  2.05  |>er  ocot. 

35.  TlkMo  rMulta  majr,  to  »  oertHin  extent,  iwnrc  lo  tixli- 
cti«  whether  the  iriae-tiaogAr  nnUvr  axantiimtion  n  genuine 
or  6]Miriuuii,  since  the  iiuantiiy  of  extract  obUincd  (hm 
BpurUrU!)  \ini:'gnr  ia  alvraya  much  amn  coDsideraUe.  Wtfi»- 
vinegar  yields  1«m  cxinwt  than  all  other  Tiix^an,  and.  more- 
ovL-r,  if  ■(«  oxtnKt  be  trMtcd  wiib  alcoliol,  il  will  alriMmt 
cnlircly  redJMolre  and  Imto  a  ruidnuiD  of  tartar,  wMlnt  the 
vinegar  made  from  glucose^  or  sugar  of  stareli,  leaves,  after 
evftporatloo,  a  residutun  wliiob  is  only  sparingly  soluble  In 
alcohol  and  remains  lofl  and  glutiuoua. 


yimeyar  Madtfrom  bf*r,  eyder,  prrrjf. 


36.  Vinegar  mwle  front  beer,  cyder,  or  perry,  may  be 
dblinguiahed  from  wine>vin<pur.  because  they  eunt»in  no 
Uttar,  and  tbeir  saluratJug  power  ia  luui-b  iiiferiur  to  tliat 
Hiade  (Von  wine,  (aA«r  deduciiiiK  the  »ulpburio  or  other 
acids  wbich  they  may  contain,)  so  that  whilst  two  part*  of 
good  wine-vinegar  require  tea  p»rts  of  cnrbonale  uf  Midii,  the 
tome  (|uantity  of  cyiler-TLnegar  and  of  beer-rlnvgar  rts|uire, 
the  fini  3.5,  the  Moond  1.&  partu  of  oajrbonsie  of  Mxia. 

37.  Tbu  (tenuity  of  tlM>  Ixst  while  wine- vinegar  in  about 
from  1.020  lo  1.025,  that  of  beer-vin«gur  is  3.20^  and  of 
eyder-vinrf;iir  n)iout  2.0. 

3t}.  Beer-vinegar  yield*  by  evuporUion  6  per  cent.,  and 
cyder<vin«gar  1.5  per  cunt,  of  lixtract  i  tbe  Utter  haii  an 
4ideur  of  baked  applea,  tlie  former  has  an  acid  and  slightly 
bitlo-  laroar. 

39.  Dr.  tJra  says  :— "  I  hftrc  had  oroanon  to  examine  pro- 
fcaaionally  the  b«u  wine-vinegan  imported  in  this  coantry 
fr«n  Orleuu,  and  I  found  tlieir  s]K«ifle  gntvily  to  be  above 
1.019.     One  or  two  varaplea  were  aoptiosed  to  conUiu  aoeti- 


VENICK  Wlirrr^— See    Carl.i.natt 


VITBEOUS  COrPEB.— Sec    Ca 


VITIUOL.— Sec  Sitphvrie 


VITRIOL  (BLUE).— See  Sntpkate 


TITfilOL  (ROMAN).— Sw  Sulpk. 


VITRIOL  (WIHTE).— See  Suti^aU 
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1 ,  For  cvrlftin  U-cluiintl  ftod  far  aiMljlickl  purpoMK,  cli«inl- 
cnl  or  ]tiirv  water  i^  Bti'oliiirlj-  mqiii»iti*,  ami  tuny  bv  obtained 
in  lliBl  «!•«;  bj-  dif  lilUtion,  by  which  operation  it  is  Mparatdl 
from  lh«  foTcign  aubaUneos  which  It  may  hold  in  MlniiaD, 
•ome  of  whicli  on^  uf  >  voUtilr  nalun%  surh  ■■  carbonic  add, 
oijgea,  nitrugvti,  nmmoiiin,  niiiutc  uid  cu-boDiUo  ofututionia  i 
the  others  are  fixed,  such  t»  salts  of  potuli,  of  eoda,  lime, 
magDesia,  alumina. 

2.  It)  i>nl«r  to  obtain  pure  water,  the  tliacillattoD  sbouM  be 
stopped  when  lJ»e  lalla,  which  wer«  held  in  aoliltaa^  btjgln 
to  depoalt,  for  if  the  proeeaa  be  continued,  part  of  these  sails 
might  unilerfo  deoompoaition  and  contaminate  the  diatjlhoe. 

'A.  The  charaeleristioa  of  pure  water  an-,  ibat  it  must  not 
produce  »ay  pr«cipitalet  or  bcooiBe  turbid  when  tested  by 
lh«  following  rc-agent«  v— 


lioM-wattr 

Chloride  of  bariam 
Nitnte  ofbar^U 

Nitrate  ofiUnr  . 

Osalale  of  amnwnia  . 
6ulpbiuiKt«d  h^roitca 
UjdraaulptuiMt  of  am- 

mooia 
Perdilorids  of  mcreury 
PeroUotide  otgM     . 
SulphaU  cf  xioo  . 


If  a  precipitate  or  twrbMoeaa 

be  produced,  carbonic  acid 

bprtsmt. 
If  a  predpitsM  or  turMdneas 

la  ptodJuced,  ■alphatesars 

prisml. 
J  ladicatea    lbs    pns«aies    <f 
\     eUwUss. 
Do.  4a.  of  salla  o(  ^m. 
tto.  do.  of  varioos  metal*. 


} 


Do.  do.  do. 


Do.  do.  of  organic  msU«. 
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4.  Pare  dbtU]«l  irBi«r  evnpontwl  upon  R  pJeee  of_ 
num-rotl  *lxM]d  leaT«  no  resiilunm. 

5.  I'nre  water,  wo  9*m1,  U  obtained  hj  diatEllation, 
watVT  distillvd  frum  rlvvm  tli*(  run  near  <>r  ttimugli  pojMtttf 
twwiu,  snoh  M  tht  wkter  of  ll>c  IImdmia,  Tor  irxninpli'.  or  t] 
Sovom,  Ui«  TyiMs  &C.,  lii«  Setna,  Rhono,  unci  Snonr,  A 
OB  tl>0-  Conlinrott,  alw«7R,  or  gcnenllj,  contain  a  rcrU 
quMititjr  of  enrbonic  acid,  oT  ammonia.  aii<]  of  organic  nu 
ten,  witii-h  pass  orer  with  ibe  dii^lillatp,  and  ore  aubl 
ijBMitlr  found  tlierein.  The  presence  of  tb«ee  imptnilil 
hotrorer,  iloes  nol  iiHerfere  willi  (lie  ttsuat  »na1j-tir«)  ofi 
raUoOB,  yet  it  U  adti^abk  to  mo|i  wlieii  rotir-fifllia 
water  hav«  distilled,  but  Dore  mpedaUy  in  reject  tl 
|)oriiona  that  conie  over. 

li.  IMstilted  water,  however  pan.  Is  totally  unlit  to  dHal 
fiM-  whilst,  on  the  one  hand,  water  which  Itaa  boon  depriv) 
of  air  by  «-biiUition  It  insipid,  lieavy,  and  indigestible,  tba  M 
]icriinenla  of  Bonaxinf^auli,  on  the  other  band,  have  pmi 
elearly  tlial  the  lime  contained  in  onHnatj  wntor  is  a  neo4 
-ary  ingredient,  and  contribulea,  with  that  eoniuined 
food,  to  the  famation  or  dev^topment  of  our  bones. 

T.  lUin  water  contains  all  the  aabstaneea  which  ex 
t)i«  air,  namely  oxygen,  nltrogAi,  carboak  acid,  trarbonatei 
anuBMita.  nitrate  of  anitnunia,  and  aouietini«a,  mpccially  aft 
irtonu^  traeea  of  nitric  acid  ;  tt  holds,  inoreoTcr,  in  saapH 
Hon,  dust,  and  other  ininutA  fixed  jiarticUui  wbteli  arc  floatil 
in  the  atmosphere^  and  which  nm  atwnyii  fmind  in  gnau 
abundance  in  the  fir«t  portions  of  rain  Hut  fall.  n*h( 
therefore  rain-water  is  nneired  into  clean  Tnaula,  takini;  cM 
to  throw  away  tho  fint  portions,  it  may  r«plaoo  diatiUi 
water  in  tnost  chirniityil  operations.  ^i 

a.  Spring  or  w«ll-water  is  iwrer  pure,  on  Mxmnt  ^M 
having  flllcrvd  Ihmugh  strata  of  varloas  eomposkimn;' 
contains  chlorid<;9s  sulphates  and  itarbonates  of  lime,  of 
nesta.  and  sometimes  of  potash  and  of  alumina. 
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9.  But  who  will  undolnkn  to  Miuni«rat«  th«  Imparitiet  con- 
tained in  "tAe  »atrr  that  John  drimlu!' 

10.  To  be  fit  for  UM  aa  an  oHinu-y  bevmig^  *t)<l  <^uUtuu-y 
purpOMd^  wnter  ahould  be  perfectly  HweM,  limpiil,  and  ckw ; 
it  abouU  readily  latbi:r  with  toMp  ;  when  ovaporalvd  to  di?- 
mem,  it  alwuld  kave  only  a  Kmall  raaduuin,  and  ratuiin  for  a 
lony  time  tnumparviil  wrliiUt  tiuitinx  ;  it  i*  only  when  rcdarod 
to  n  tvrj  stuall  bulk  by  evapontioo,  that  it  (honld  begin  to 
become  turbtd :  and  if  an  alcoholic  itulution  of  km,\i  Ik  poured 
into  it,  a  umall  portion  of  the  Mup  only  ahoiild  bv  curded. 
Sueli  wnlitr  is  thcD  railed  soft  water. 

11.  Hard  vrat«r,  on  the  contrary,  boldin);  in  -lolnlion  n 
Urge  proiKirttwi  of  »alt«,  is  unfit  for  couLiog  and  wu»)un|(, 
berauae  tW  tioap  is  Uierehy  oooverted  ou  lli«  larraM  into  an 
inwluble  marganle,  atewate,  uud  oleale  of  time,  uiid  the 
auiall  quantily  abraded  by  friction,  ionan  a  curdy,  iniiolublt^ 
lirecijtitaiCL 

12.  8(>ring>watar  belongv  to  Ihc!  Uticr  cIum.  S<nn«  Rpriii;;! 
walirra  couuin  aa  enomxias  quantity  of  sulphato  of  Umr, 
and  eonaequently  aSbrd  a  comiApoadiiig  abundant  pmcipitstt 
when  tiwted  by  oxalate  of  aramunia,  which  pretripilatfi  In 
oudat«  of  llm«  t  and  by  chloride  of  b*riuni,  which  |u<Ki- 
pitatei  thu  aulphurie  add  ai  BlIphMe  of  barjtA. 

18.  bi  ord«r  to  eatieul*  tbB  qosntity  uf  thew  nilMMDeeBt 
lite  precipitated  oxalate  of  time  flfaoutd  be  eolt«cled  oil  a  fllter, 
ij;nit<>d  in  a  pUtinuiu  cap»ulo,  until  all  the  csrbon  of  iIm 
oxalic  acid  ij  burut  uS,  and  tlie  ignited  reniduuDi  !•  wdgbed 
m  carbonate  of  lime,  into  which  ijtnitioa  liu  cunrerted  It, 
and  <wcli  grain  represent.i  U..Sti3H3  of  lime. 

14.  Tbo  «alpliate  of  barj-Ia  produced  by  the  aolution  of 
cUeride  of  b«riuni  ih  abu  c<olleci»d  on  a  filtt^,  washed, 
dried,  ignited,  and  weighed.  117  graimt  of  sulphate  of 
baryta  repreneal  40  (cniBa  of  dry  snlphnric  acid,  or  eaclt 
liraiii  uf  Molpbale  of  baryU  reprcoenta  0.343T2  grain  of  riI- 
pburic  acid. 
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uutariu  aeid.  TIim  addition  nuij  bo  d«teeted, 
fvii|ior«tmg  m  ceruin  quantilj  af  rhc  vitie^u-  to  mbovt  ok- 
fourth  o(  ite  bulk,  uid  pourin];  into  tlii;  cottoeiitntvil  lu|iw. 
k(W  filWdring  it,  ■  MluUon  of  chloride  of  poUksviatn.  1/ch 
Wnestfli  pure,  DOcrTStnlline  precipitate  in  prodtioeiti  intk 
oonttMTjr  Mse,  ft  erjpwtftllino  prcdpitate  (crvam  of  tirtv)i> 
fbmed,  wpwially  hf  stirring. 

S4.  The  prescDce  of  tarUric  acid  may  kl«o  be  detecW^  <? 
Mtunning  it  with  jxilaah,  or  ftomonia,  und  pouring  a  aoUiDot 
of  chloride  of  barium,  or  of  calciaai,  iittu  the  »aturtted  Mfa- 
^lu  If  tli«  vinepir  contoiiu  any  tartaric  acid,  a  precipUO'. 
which  is  tarlrate  of  lime  or  of  barjrin,  will  be  produced. 

25.  If  the  vinegar  under  examination  contain*  tarlin 
add,  crystals,  or  a  eryelallinc  pcllicla  will  be  prndKtJ 
during  iu  evapunlion,  and  by  oontinuing  the  beat,  ■ 
extract  will  be  obtained  as  eofl  as  treade,  and  of  a  vciy  Kil 
flavour.  If  this  extrncl  be  tronled  by  alcohol  the  tvtwv 
acid  will  be  dissolved,  and  if  the  Mention  be  then  tcstwl  mU 
caustic  poiasli  an  abundant  precapitate  of  cr^am  of  tortaroffl 
be  pmdiicod.  As,  bowerar.  a  slight  cxccsm  of  potMh  f^ 
dixaolvcji  the  precipitate,  it  is  much  better  to  um  ■  ed) 
Katurnlcd  unliilion  of  chloride,  of  potosMium,  of  nitrate,  at^ 
neutml  Mulphnlc  of  polnxh,  or  butter  ttill,  ou«  of  aci!tate  li 
potiuh,  an  cxccM  of  which  doest  itot  interfere  with  thr  prv 
duction  of  thi!  precipitate,  especially  if  tbc  mixtun  bt 
vigorously  stirred. 


IMrctioH  i\f  orotic  acid  in  vinegar. 


Hi.  Oxalic  acid  is  said  to  be  somccimcs  found  in  Tini 
ibis  addition,  however,  must   be  rare,  and  is  mo  mtieh  ib^ 
more  culpabh-  that  vinegar,  tlie  acidity  of  whkfa  ia  Inrrwifd 
)>y  usnlie  OL-iit,  ntny  prove  poifonoit# ;   the  experiments 
M.M.  Coiudet  and  Chri^ii»on  having  proved  that  oxalto 
in   dilute  Dolutioiu  is  rapidly  absorbed,  and  luw   a   mi 
deleterious  aotian  upon  the  brain  and  spinal  tnarroiv,  wbidi 
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of  Botls  U  prcMnt  in  wbich  coao  •  pmcijuUte  will  be  pru- 

19.  Ktvcr-WKtrr,  wIwd  not  conUiiiinnic^l  by  iliv  dlKbiirgn 
of  the  contents  of  Mwcre,  is  morv  pure  iban  ^prin^-waler  i 
it  cx>nUias  llic  nmo  soil*  u  spring •wntcr,  hut  in  h!M  pn>- 
portiun,  and  ihc  quuntitjr  of  csrbooii-  acid  is  idao  1cm  ui  rivi,'r 
■liMi  in  ■])riiig-wnliT. 

20.  Wcll-walcr  ■»  guncniUjr  harder  tban  spring-wslcr,  and 
la  consoquonlly  nnfit  Tor  eookJag  or  wmsliing,  unless  treatcil  «■ 
alxivi:  Mid. 

*2I.  'l'li«  presence  of  oxj'gen  in  watvr  i»  detected  hy  put- 
ting a  crjrsial  of  proto«u)|>late  of  iron  (groon  coppcnu)  into 
a  flank  filled  wilb  iii«  water  under  examination,  wbich,  if 
(ixjrgun  be  pr«B«ltt,  will  in  a  few  dajs  produce  a  prccipitatr 
oS  peroxydu  of  iron,  of  a  brownJab  odour. 

22.  If  tli«  water  contains  carbonate,  sulphate,  or  »miw 
OtbcT  >all  of  iron  in  »o]uti<in,  tincture  of  gaUs,  or  solalioo  of 
pruMiate  of  polatli  ar«  llie  re-agenta  utualljr  eniploj'ed  to 
detect  it.  Tbo  first  will  produce  bi  ibe  U<iuid  a  ]>urpl«- 
blad  (ink)  oolour  or  lingc;  tbo  second  will  produce  a  bluMi- 
wbite  oolimr,  j^raduallj  becoming  blue 

23.  If  lead  is  present,  Hilphurcltml  li^drc^cn  will  pn» 
duce  a  black  [uvcipitate,  or  unljr  a  brownisb  liiigt^  if  only  a 
trace  be  present.  Mwit  nietaU  can  be  delected  In  water  by 
tlii!)  re-Bgeol ;  if  tbc  water  is  pur^  a  alight  niUkinees  only 
will  be  produced  hy  it. 

24.  Sun-water  i«  bitlcr,  salted,  and  bM  a  iuiu.-H.-oufl  tibttp : 
ii  is  altogethor  unlit  for  drinking.  Its  aiudj-fl*  bjr  gcvftml 
cbcnii»t»,  yielded  Ibe  following  mulls: — 


WATER 


AUutlt  OcMa. 

•flbouim 
NDUInM  la  M*  llln* 

' 

_ 

Of  Bm  Wu*r. 

tmtm- 

IfalWM. 

"m"-*- 

•M~ 

La«Ht 

V<«ri. 

r««rt. 

Um. 

Litf*. 

Um 

■  >* 

-*■ 

Mm 

... 

9.11  a 

a.«Ni 

Chloild*  of  Wdiuiii-. 

SMUT* 

R.IU 

oiin*. 

3fi.ai« 

»C.<i» 

27. a» 

OlMn    nugiiHhiH 

STTl 

A.  161 

SJt«l 

4.W 

7.»J 

0.14* 

Sulphiitp  oT  itiukiimU 

-'» 

... 

«.4S« 

CMl 

7.0M 

IjW9 

O.IM 

... 

OilSO 

U.IM 

Catlxmnlv  of  lim* 
and  nf  nmipiMit 

... 

o.aoo 

OlIM 

«.2M 

Chliniilv  of  mtcium.. 

If 

|.?3S 

»-■ 

O.T> 

■  -* 

!?ulnhale  at  vtia..,.. 

<,600 

3.M 

-.. 

>.. 

I'olMh 

>«« 

0.010 

Iodine,  pcobaMjr  in 
lhtBt)it*ori«<lid* 

... 

.,. 

... 

laMtnIb 

Bromine,  probubl}' 

inih»Mii(*rfbr<h 

'■> 

•  " 

.  . 

t*^ 

mid«  «f  DugnetM 

39.3lt 

Total 

4l^fiS 

ZlXtS: 

30.M 

41.140 

40.740 

in.  Thi;  composiUon  oTMa-watar,  bowever, !«  not 
tlic  nmount  of  its  oonsthnealB  varia  neeoriting  lu  k 
We  gire  here  (he  rmulta  of  tbe  analvsis  ol*  tlic  wator  of  Urt 
p:n^1i»h  Cbuioel  bj  Scliweitxer.  aud  of  th«  MtidiMrr^HM 
Kea  by  Ljiunau  i-^  ^H 


■n(llak  nuiMi' 

-■ 

Waur 

H4.74STa 

?7>OSB4a 

O.TSt63 

3  dCGSa 

a.?»s;ii 
iuoo.uo(joa 

COI          ■ 

...    I 

n         Magnolum  .... 
Bnimi'le  of  Mn^cnlum  ... 

H            I.liuc 

■  Tli(  litrv  contain*  S1.130TS  aubic  Inthe*.  ut  i.7>f77  ybtt. 


WATER.  »M 

23.  M.  Biiliinl  liu  round  lodiiM  in  the  wMcr  of  lti«  Mi-di- 
ivrrani'dn. 
I  £6.  Air.  K.  I>tiilU]M  [jubliiiliwl  l)i«  fwlluwiiig  iiiuil)'!ii»  uTllir 

water  of  Um  XIimom^— 


CufMrnMeofUn*,.. 

Salplial*  dillo 1 

CkloiMo  of  i'wUucD  i 

Oirdc  of  Irhi 

SUin ~ 

HannU 

lf«. 


IfljOOO 
9.400 


Vctj  Bunula 


ia.MO 
t.IW 

Dma 


ICOVn 
KWo 


Sollil  BuUM  bcM  in 

IS.tUU 

IB.WO 
OJ«t 

10.4M 

llwtMnlaU  inifarit; 

U.tSH 

TtUl.  wUd  oMM 

ls.Tsa 

1L968 

IVjOII 

Wc  lUKf  not  inupproftmteljr  t«nninatc  thit  iirtktf  by  llie 
fvUowiiig  <iuulattoD  I'ruu  "  Cluunbon'  Pupvra  (or  Utt  Fwi>lc." 
eirtillnl,  "  The  Santlarjr  Moveinwit  :"— 

"  IaioiIou  i»  i>ii|>i>lii:d  willi  water  li)-  dglit  )>riiK:ipBl  l'uui* 
)>uiiH«,  >nil  two  or  three  uhtor  onvit,  who  furoisb,  NeeonUiig 
Iw  Mr.  Fk-tcltvr'ii  calcuUlion,  u  rviul  U-lona  ibo  Stitialkal 
Sodetjr,  33(\l)00,O(W  hogriiiwli  jrwrly :  bving  10,UO^«)0 
i^iil)ic  fi-ct  per  da}-,  or  at  tlw  mt<-  of  30  gmtUiDN  for  cnch  indi- 
vi(lu:il  of  the  [wtMilBtitMi.  Yet  it  ic  notoriom  th«t  lhi;rv  un 
in  Luiwlon  70.000  hoiuet,  occupied  by  toon  than  half  ■  mil- 
lioR  of  liiUaliitaDts,  which  liavc  i»o  et>|it>ly  whatovvr.  It  !• 
in  tills  flIaM  of  dvrelUngs  iJiat  tbo  luist-rablo  make-altin*  takf 
|iliic«  nlladed  lo  aborts  as  exhibited  uiont  miu-kcdlj'  in  titt 
i«it  uf  London,  where  oootc  hundri-dn  of  ■  ntnitd-cui'ks'  miU- 
tvrvd  oTvr  the  'low  neighbourlioud*,'  with  an  tuieriuttlrnt 
■  ujijtly,  aflord  hut  Kanly  tixaiui*  f»r  i-umfurl  or  clcaolioir»<. 

"  11k'  thin/  gtllou*  pvr  daj  to  each  individual  in  lbu> 
ftltuwn  to  bo  practivallj  a  falloej'.     Yvt  were  it  trnv,  ocrlnin 
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uswDtioLi  would  Htill  lie  locking.  We  want  wutvr,  but  goM 
wdlcr,  sweet  sad  wUoletome— not  diluted  mud  or  aewn 
refbsc  TIw  Thames  in  it»  courw;  of  ItiO  tuilvs,  reodTo 
tli«  refbsc  oatpouringB  or  223  cities,  town*,  nnd  vitlages ;  tbi 
imHropolis  discbitr^es  its  j>cBtil«ntial  tribate  to  the  DoMe  riTU 
thnitgh  130  sewen,  to  the  aroouDt.of  30,000,000  ;>alloiH 
«Ul7,os'  130,000  tooa.  Ajnouf;  a  popubttiou  uf  2,OUt),O0C^ 
the  mere  duity  nblutionv  mu»t  contribute  Urgdy  to  itu:  calucm 
orconUminntion  ;  Add  to  tliie  tlic  excrttmcntitious  matlfn, 
the  wasliiugg  of  foul  linen,  the  Blth  and  rcrusc  of  dudit 
liundivd  matiufactoricB,  the  ofilll  and  dMOraposing  vegelaUe 
subatimces  frum  tUe  markets,  the  foul  and  gory  liquid  Cram 
shng liter- li»U!ii«,  and  (lie  purult-at  abomioJitioiu  from  iKMp- 
InL-i  anil  diucMTting-riMin.*,'  ind  an  idon  inuv  be  foritK'd  of  the 
i|uiility  (>f  the  fluid  whidi  no  im-onwdwnbli;  portion  of  tba 
inliabilnnts  of  London  are  doomud  to  drink,  to  use  for  all 
nil  domestic  parpoees  eveiy  itty  oS  tbetr  lives  onlciss,  indeed, 
tbey  Klgtire  the  impure  element  eltogetbcr,  and  constirue  it  u 
dlagulsed  by  bn^wors,  distillers,  and  licoDMd  victuallers. 

"  The  lAuibelb  Company,  wUidi  distributes  wat«r  over  a 
large  part  of  the  low,  flat  di.itrict  on  the  south  of  tbn  llioiaM, 
take  lh»r  supply  from  the  rivej-  ncsr  to  Charing  Croea  Bus- 
pension  Bridge  ;  they  pump  it  at  once,  wiibout  any  int(r> 
mediate  procet^  of  filtmlign,  into  the  ci<>li*m*  <>f  tltrir  cus- 
tomers. Now,  it  is  worthy  of  remark,  that  during  th« 
lale  viHitation  of  cholerti,  the  deaths  were  more  nnnierous  ou 
tlie  Lambeth  side  of  the  river  than  in  any  other  pwt.  The 
maximum  mortality  fell  in  Rolherhlthe,  a  district  supplied 
wiili  water  from  the  Tliomea,  near  Chelsea  IIospitaL  T)i» 
wliole  of  lliis  ])euinauLtited  region  lies  low,  as  betbrc  aiated. 
some  feel  below  high-water  mark — a  fact  not  to  be  lo*t  sight 
of  ill  theorizing  on  tbe  relation  between  impure  water  an<1 
cbolenitc  plieuoinena.  But  when  we  End  tl>e  ntoire  elerated 
districts  —  supplied  by  the  New  River,  and  tbe  oompanie* 
deriving  their  suppliw  flrom  llam|»tead  and  from  the  TkaiDra 
at  Kew  and  Ilammerainith,  souroM  of  eomparatirr  purity — 
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fl«ca|>itig  aliuoai  inuci,  we  cumol  resist  tlie  infurctm  thut 
bail  wakT  indacw  «d  kbnonnal  condition  in  thcMc  wlui  drink 
il  favoumUo  to  ttis  eooraachiiienta  uf  (linoiwc.  Fnioi  tiiui- 
ut  liiac,  n  pMue  hu  soind  the  public  mind  on  the  nubjtci  i-r 
Tbunrs  water  i  and compuiiM  hftvefllt«rodon4Urg«,Mdiri- 
dividiiaU  on  a  small  scale,  ho]Mnf  to  obliun  a  drinkable  bovvr- 
age.  Ill  IMSt^a  uoinmittee of  medical  and  scienliilc gentlnni-ii 
a)>i)oinlvd  bj  pHrltamcnt  drvw  up  a  re|>on  on  tbe  watrr  t|ue>- 
lioii.  Wn  liare  quoiod  IVihu  ihi*  rrpon  nbore^  Aa  rvgard- 
the  inecliaotcal  dcADsii^,  they  oonsidervil  it  ubvioiM,  llwt 
waltr  recdvin^  »u  large  a  proportiuni  vf  fbrelga  nuiitvr* 
on  we  know  find  their  way  Intu  ibe  TlytmM,  ai>d  m>  Car 
inpar«  B»  to  desnoj  fiali,  cannot,  even  when  elaritted  by 
liltmtinn,  be  pnMiouncicil  «nilircly  frw  fmu  iIm:  vufpicion  tit 
geiwral  ini>Alubritjr.  Analyaca  of  wntvr  rngagud  (Iw  atti;ii- 
tion  of  BerwUiut  during  aaine  of  the  latter  y»n  of  Itis 
lil«  :  that  great  chemist  found  it  impoaaible  to  divc«t  water, 
onco  contaminated  hj  hunuui  eicretie)  of  ita  noxious  prin* 
rijjios," 


WAX. 

1.  Wax  is  a  product  secreled  by  beca;  ur  ratltcr,  labtKated  - 
by  boM  fWm  honey  or  sugar  It  ia  oblaiiicd  alter  cxpn«au>g 
tbe  Itoney  fnaa  Ibo  eomba  by  mcltiDg  tbe  latter  Into  aak«*, 
in  whicb  stale  it  constliale*  tbe  yellow  beeswax  of  «bii)M 
UnblMdied  bec«-wax  t>  yeUowivh -brown  :  bnx  au  oOuur  t>r 
Itoney,  and  U  tuiielcM.  When  blonebed  it  b  perfectly  wliiu-., 
and  baa  a  iialry  odour. 

2.  Both  yellow  and  whit)-  wax  an;  often  »duliemt<^  with 
<-urthy  natter,  *uch  u  chalk,  Kulpliatc  of  bnio,  of  barytn. 
carbonaM  of  baryta,  ke.  i  or  wllli  Hour,  alaroh,  roaiii,  oxydr 
uf  lead,  of  xtac,  and  I  bav«  nw't  with  a  »|>c<cimai  whidi  MXk- 
t«ia<.il  2H  |>cr  txul.  gf  elllorvMxil  Miilpliato  of  »u«la. 

3.  Mu»l  of  ibcao  atbaixtunM  may  \k  detected  by  boiliiq: 
Ibe  wax  in  water,  which  will  aqwrate  all  tlw  heavier  nii1>- 
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(Unowi  nHb  as  iIh-  chalk,  tulplmtc  of  lime,  oflwryta,  mS 
otlinr  eardij  lutter,  ibo  oxjrdc  o(  \vmd.  of  zinc,  ttc.  Sulfkur 
of  aiMla  will  <lU»olve,  and  on  cooling,  the  wax  will  b«  foiuiil 
tn  the  wild  state  floatjng  on  llir  ivnicr.  ^y 

4.  If  ilie  wax  haa  been  lululii^raicd  with  fluur  or  feeriij^ 
the  water  in  wliich  the  wax  hn*  Iki^ii  Iwilml  will  bo  bmxv  c 
leas  tfaidi,  Oiwl  adcr  cooling  it  will  ]»-tKlucc  a  blov  kJow 
with  aolution  of  iodine.  Or  all  iIwm!  imptiriliea  may  be  fMi- 
inaied  diredly  by  fa^ag  Uie  wax  prr  ««  in  n  capeule.  and  mi 
learlng  it  at  r«tst  the  iH^rilin*  will  Knba<li.',  anil  be  found  il 
the  bottom  of  the  ea|«iile.  And,  morcorcr,  if  starcli  or  flour 
lie  present,  llie  wax  being  treate«l  bj  ronccntralt-d  sulphuric 
acid  will  turn  Uaok,  bMauae  tlte  acid  will  then  ■■hnr 
Match  or  ftour. 

5.  B<w!i-wax  i*  WMuelimee  adalterated  by  ronn;  this  fr 
may  Ix-*  iluifctcd  bf^cnuee,  in  that  c»m,  the  rractura  will  I 
mnooth  inatead  of  gmuular,  ami  If  heat  be  applied,  thr 
odour  of  nuiin  becoBie*  perceptible.  Ttint  odour  >■  aonctiiBM 
reiidily  recog»l>txl  ia  the  culd.  A  coll<m  wick,  dipped  inlo 
fused  f!*^*^"'""  be»-wax,  biuna  with  a  clear  white  Aok'. 
but  if  rogiii  be  present,  the  flame  in  fuli^noux  nnd  snioky. 

6.  The  adulleratToii  of  becH-wnx  with  ta/lote  ia  ma 
dttKL.-ii1t  of  di^tectiuu.  yet  the  prMOooe  of  ih«  Intioi-  aubiiti 
inuy  bf.  n:i-ofnixe(l  by  dipping  a  cotton  wick  into  tlie  fa 
Inws-wuc  under  t^xuiniiintiuii,  lighting  it,  and  after  a  ftw 
locondii  blowing  it  mi),  when  ibn  odoiir  of  inllow  will  becoaie 
pvrcc]>til>le.  Aceonliiig  t»  Iloudei  rikI  llmsscnot,  thin  fraud 
may  alao  be  duteciod  by  anlxnitting  tbo  suspected  wax  to  dry 
distillation,  for  pure  wax  yi<-!ils  no  sclmdc  ncid,  wliiUt  if  il 
conluna  two  per  cent,  of  lallnw,  wbseie  acid  ia  ohtainotl,  and 
may  be  rocognixed  as  such,  bccauee  tlM^  water  into  which  (he 
]iroiluci8  of  tlie  distillation  hare  hc«n  digostotl,  nnd  wh»^^ 
idiould  be  iiorfectly  pni-e,  lias  aciuirod  (he  projierly  of  l>i-i|^| 
precipitated  by  n  solution  of  neutral  acdatc  of  lead,  and  al9i< 
by  lite  walls  of  silver  and  of  mereury. 

7.  Bleached   bees-wax  which   has  been   adulienited 
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ulluw,  isBiMd  of  bdiBg  MiHi-tnu»iMr<)tii  anil  banl,  it  mutm 
v|MUia«  «Dd  toAcr. 


WHITE  ARSENIC— See  Aruftie. 


WHITE  COI'PEK.— S«.  UrrtHW  Silttr. 


WHITE  COrrPIltAS.— S««  JiulpAatt «/ Zii,t. 


WHITE  LKA.I).— Set  Carhanatt  of  Ijmd. 


WHITE  OXYDE  OP  ARSEKIC^See  Ari^te. 


WIUTE  VITRIOL.— :}««  SutpAaU  cf  Zut. 


WHITE  ZINC-Sm  Oxyik  y  Zmc. 


WINES. 


1 .  Wine  ii  ■  liquid  rwtiltint;  front  Um  bIcuIkiIIc  fcniM-iititlkMl 
i>f  Ihejukoof  titognpt',  lKitfurw|iiclipM(iet>emee.i-urrauUk 
or  other  frnlti  an-  (ifti-it  ■ubtiiiiiilfil.  Ttirw  nn-  itOMnlly 
fldlod  Urilioli  wiiir<  Perr}'.  c^vdrr,  iimil,  brvr,  Mr  .  aiv 
tlip  fcriaaiitad  julor  of  jknuh,  ni>|i1w,  lium-j',  niall,  hr- 

2.  It  often  liappvnpi  ilml  wine  wUicli  liit<i  tN;<<ii  k'iii  iku 
I'litg,  or  in  a  warnier  placv  Ihaii  alioulil  tM.\  bvourtKt*  lu'ii]  iir 
■our,  and  instcait  of  beiug  sold  to  lli«  vlnegaT'iiiakvr.  an  il 
iilioudL  Tor  it  ia  lit  fur  ixtlliing  elae.  it  undergoes  ia  Ihi-  IiiuuIj> 
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ofMruIn  unpviin^ipled  ileaJera.  o  daetoring  wLicb, 
»tfulnilu:ii>g,  or  miukitiK  tl>>3  acidity,  allowa  of  iu 
inix«<I  will)  other  win«ts  or  with  dcoliul.  bAct  whidi 
in  void  to  the  incxpeririiccO  «r  inraoliuus  aa  }j;i-m]1ne  wi 
'flic  subftAHiMM  vtnplofeil  to  netilraliz«  the  soumrjw  i 
•re  earloHiiU  of  tada,  t^ potath,  ur  cflime,  but  an  tli 
•tuees  g^vu  «  durk,  »r  <-Ton  a  l>lnck  culour  to  tlir  triiiSn 
b«t«n  ibe  palrefiu-tiri!  ffrnieiiiution,  lUAar^,  vartonaU 
lead,  or  autaltie  had  \»  sometiiiieii  ctoploved,  tlic  result  tw 
lltv  fgrmnlion  of  nii-tnti'  a[  liwil  (HUji^r  of  l<»dX  wUct 
li  ult  of  D  gwrcl  iii^tv,  whicli  duci  not  alter  the  colour  of 
wine,  uid  which,  moreover,  has  the  property  of  (.-bei'kiiig  i 
mentation.  This  most  (Ung«roUB  practice,  liowi^vcr,  ■»  IH 
leu  frcitiucni  than  formerly,  wlieu  the  potsonuu^  proper 
of  acetate  of  lead  were  not  ao  well  known  on  now,  aac 
ia  to  be  hoped  that  the  few  caaea  yet  iu«t  with  occasj 
ally,  are  the  rMulto  oT  the  ii^tiomuce  of  tlw  pernin 
cHiKt*  of  that  Mtphisdi-atioii  A  quart  of  wine  may  taka 
lA  or  20  grains  of  liihurge,  and  produce  the  dinordvr  i 
painter't  e/iolic,  which  KeueraUy  proves  fatal. 

3.  Thv  above  aubataiicea  may  be  dutecicd  in  wine  j 
fotluwin^  niunner  ^^ 

1.  When  wine-  liu.<i  iK'trn  KipliUticated  with  etirhon 
lime,  the  addilioii  of  oxnkle  of  ammouia  invariably 
a  precipitate  of  oxalate  of  lime.  Yet,  though  oxalate  of  ti 
Riny  pmdiK'i!  xntt)  a  precijiilate,  the  operator  ahoubl  i 
lianlily  roneluile  that  the  wine  ha.i  becii  Mturated  with  o 
Imnate  of  Um(%  bl^cauae  genuine  vriiie  cont^ua  tartrate 
lime,  and  will  therefore  produce  a  precipitate  of  oxalate 
lime  wticii  tested  by  oxalnle  of  ammonia  :  but  in  tlie  laG 
eaee,  that  is,  if  the  wine  be  genuine,  the  pn-dpilaie  produ4 
is  trilling  whilat  in  the  contrary  case  it  is  abuiiilnni.  1 
biOtJai^,  kovrever,  be  placed  beyond  doubt  by  eraporatin] 
portion  of  the  wSno  lo  about  one-eighth  of  its  bulb,  a 
diluting  it  then  with  its  owrn  hulk  of  aloohol.  which  H 
Hl^pa^ate  the  tartrate  and  sulphate  of  lime  whicli  may  M 
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lutuniUy  in  the  wjne^  whilst  (hi;  accliiU!  of  tiMt  buc  ranaiiM 
in  •ohiiion.  The  wine  sboald  then  bv  flllcn^l,  anil  tlw  fillnU* 
rvaporated  to  drjneas.  The  dry  ruidiium  is  next  redLuolved 
in  water  and  lltered.  If  now  rhe  filtrate,  being  tested  with 
oxAlatt  of  atntnonia,  ptoduoes  bd  ibundant  precipiute  of 
oxalate  or  liinu,  the  prMcnoe  of  acetate  «f  lime  ia  rendered 
conclusive- 

S.  lleartomtUe  of'  potath  ha^  been  employed  b>  Mttmtc 
tlie  exoeas  of  acetic  acid,  (lie  pre-»ence  oT  scilnie  vf  putovli 
may  be  reiidi^red  manifest  as  follows : — A  portlofi  of  die 
wine  )»  eva|wra(<!il  to  syrupy  consistence  and  uim4  witli  a 
small  quantity  of  alcobol,  wliicb  dlsaolvee  all  llie  acetate 
uf  {lolasli  with  iIh-  Ix-lpnfa  gtiotle  licat,  and  tbi"  liiguor  i* 
llltcfed.  Tlu-  alcoholic  filtrate,  which  has  a  ydluwi.ili-red 
colour,  «bDuld  be  diridcd  into  two  portion*  t  one  of  ibuae 
portions  >*  ti'iii^d  with  •olutiim  uf  clilorid<-  of  plaliniiin.  If 
thi*  pfoducca  a  granular  prci-ipimic  of  u  h-mon-yelltiw  eulvur, 
it  is  a  proof  of  tbo  prccencn  of  poiaah-  The  •ceood  (xirlioii 
should  be  evaporated  to  dryneas,  and  the  dry  midauiu, 
mated  by  oonoentislnl  sulphuric  acid,  will  (heii  disengage 
VHpo4irR  of  acetic  arid.  rvcogniuMc  by  tbelr  odour.  It  Is 
true,  that  genuine  wine,  vontainiog  always  aome  acetate  uf 
potash,  behaves  in  the  laaic  manner  wlivn  wo  troatcd,  but  ilie 
<|uantity  of  acetate  of  pninnli  vxisling  naturally  in  the  wine 
is  so  stnall,  dial  cliloritle  uf  plalinitm  cn-alcn  only  ■  inrbiihieM 
or  a  very  slight  precipitate,  ami  the  vapours  of  acetic  acid 
evolved  br  irenlinenl  with  cniKcntratcd  sulpliuric  acid  arr 
very  iriHjng. 

(i.  If  the  wiiKi  liM  beeii  Mturated  with  carbomtlr  of'  nula, 
the  reeiduuin  left  after  evaporation  alwatd  be  In-alcd  by  weak 
alcotiol,  in  order  lu  dissolve  lhi<  aoetato  of  Noda  t  and  on 
eraporatlng,  acetate  of  loda  will  be  <ib(ain<il  in  crystals, 
which,  heated  before  the  blow-pipe,  wilt  impart  a  deopydlow 
tinge  to  the  flame,  ami  wlii<^h,  when  tmlcd  by  cnDceuinUed 
Kulphorie  sciil,  will  evolve  pan|^i  vapoum  of  aoetic  acid. 

7.  If  trail,  or  its  cxtrhonatt,  or  tiUiarg*  has  been  employed 
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to  Mlurntc  tlio  acid  i>f  tlw  wine,  tlto  (lete:;t[on  U 
ail]  conclusive.  A  pdrtion  of  tbo  wise  U  evajioratel 
tlryniMo,  the  oir]^nic  r<vi<1iiiim  i*  olinrrcJ,  triluntted  1 
tmiix  its  weight  of  nitre,  and  <liocon]{>o«c(l  hy  pnyccling  I 
small  ])ortioiis  at  a  lime  in  a  rad-liot  capsule  or  luitcible. 
the  ignited  nasi  should  atill  liavo  a  brown  colour,  it  At 
be  Iriturnled  w-iili  a  fi-esli  portion  of  nitre  and  ignited  ag 
After  fusion,  the  reiiiduuiti  ie  treated  by  very  diluM  ij 
acid  in  order  to  diaoolve  it,  and  if  a  {Mkrlion  of  the  Kilat 
vrltioli  i.i  aluuMit  colourleas,  beiii|{  In-atud  hy  sulphurci 
hydiv^cn,  produces  a  blaok  or  dark-hrow-ii  precipitate ; 
if  another  itorllon  of  Uie  soludoa  being  touted  M-itb  a  solnl 
(if  ('lm>iuHt«  of  jiotash,  produces  a  j'ellow  pn-cipiiale,  an 
wLiii:  uiir  wliiiu  teited  bj'  Milulloa  of  cnrboDatc,  or  uf  aulpt 
of  po<a.ib,  of  soda,  or  by  ammoiiia,  tbc  |irr»onoe  uf  leet 
certain.  Tliu  |iret)ence  of  lead  in  wine  aiAy  also  be  dele« 
hy  lc«ling  wltli  »»luliuB  of  oxalie  acid,  (lio  pr<-cipilate  f 
dncMl  in  cullcclod  on  a  filter,  or  »e{iaratc(l  bv  ilnraotaiil 
it  \t  tbdi  healed  upon  charcoal  before  the  blow-pipe,  tlw  i 
imprtswion  of  tlie  lieat  ciiusea  the  maas  to  emit  luinee,  it ' 
coiuca  vrhiic,  and  RnuUy  a  bead  of  metallic  lead  rouiai 
which  may  bv  *ccn  etiher  wttli  the  naked  ayi;  or  willi  4 
help  of  a  magnifi?r.  tieuerally,  however,  tliu  qi 
lend  is  too  »niall  to  be  detected  iu  tliia  nianuer. 

^.  Tlir  pmciico  of  riniiiiig  wio»-bottlei  with  lcad-4 
Roiurtinicc  nttcndcd  with  nerioud  eonaeqtienee*,  on  acooMal 
some  of  the  ahote  biding  cnrcloutljr  led  iu  tlio  bottles,  or  ja 
incd  hy  tbc  slinking,  in  the  fold  or  circular  tlcpriNMiMi  at  ( 
bottom  of  tbc  bottlo,  whci^-  thcv  tnnjr  tic  left  uupLTvetv 
There  arc  several  caera  on  record  of  ixmions  baring  |M 
seized  with  violent  cbolic,  with  all  theaymptoaworpoiMilui 
from  havtni;  drunk  wiiw  whicli  had  thus  bc«om«  deletvria 
Ike  few  allots  tliu^  accidentally  left,  having  giadualJj  boca 
couvcrted  into  acetate  and  cftrbonat«  of  lead. 

S.  At>  to  atum,  which  is  soinetinic»  added  to  wine 
{lurpoi'j  of  brightening  its  colour,  or  of  clarifying 
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uadi?  wine,  its  ]>rMPi>oe  may  Ik  doiMtvtl  hy  Rnt  AvmUirinng 
the  wioe  (if  red  wlnv)  by  mMafl  of  iwiinal  cbarooBl.  |>n^• 
viuiuly  VTAshcd  wirb  hydrodtloric  acid,  filtering,  am)  cvapo- 
nling  llio  liquid  to  about  one-lliird  of  U»  volume,  i»  m 
porci.*lain  <ir  platiniiin  caixtule,  and  a^n  filierinf;  Jt.  If  a 
precii>ital<:  ha*  Ix-cn  [itwluced  wUilst  canccntrntJnfi  it.  it 
aaluliiNi  of  poluli,  or  of  anununta,  or  of  M^-ainiiMiniiuiiiroititcw, 
wIiQi)  pourtMl  into  tbt-  filtrate,  a  wlui«  (ircHpitnlo  ivoluUr, 
witli  ibu  hcl|i  of  licat,  in  on  excem  of  Kululion  uf  cauntii' 
potash  i  if  cart)onale  of  iMtuth  or  of  mmU  prodncc*  a  wliiU- 
jtrTOijilalp  :  if  nlution  of  nitrate  of  baryta,  or  t^  obtoriih-  of 
barium  [iroduccs  alao  a  whiti;  [trvcipi(ati%  jn»iilii)>U- in  wwIvt 
auO  in  a<.-i<K  than  tho  wine  contained  nlum. 

to.  Or  B  given  portion  of  thr  wim.-  may  be  cvaporutml  lu 
drynraa  and  Igniteil  i  the  ignited  rvnduiim  i*  then  treated  by  a 
nmall  <|itanlily  of  hydrocliloriir  acid,  evaporated  to  drynpss, 
again  tmteal  by  dilute  liylrucliloric  neid.  If  tho  aiMilion  of 
Nolntioii  of  enuMio  poUutb  to  tlw  nci<l  soliiliou  produces  a 
whiti-  bidky  iHwcip«iat<-  ixilublr  in  an  nxoesa  of  «WuUe  poUnh. 
Ikii  wliick  u  rvprT4:ipitated  by  a  «olutM)ii  of  mI  twmoiiiaf. 
tlien  ci/uM  is  praaonl. 

1 1 .  A  «niall  (|uantity  nf  wnlphurie  aeid  is  aooHIUMS  added 
In  winM  ;  itti  pmMincc  in  tlu*  (ivt*  r•taIl^  niay  bo  detooUd  by 
pouring  n  ilroji  or  two  of  tlie  NUJtpcdotl  wine  upon  a  piece  of 
paper,  and  drying  it  at  a  gaitlu  lieat.  The  wine,  if  piiiv, 
leavea  the  paper  unaltered,  but  if  it  contain  aulpburic  acid, 
the  paper  will  be  oorrod»l  and  cniinbtu  into  fragiuents,  mi 
rubbiug  between  the  ttngere  tlie  part  wUicb  lu»  tbua  bocti 
moi»tG«i(Ml. 

IS.  31. 1  aaenlgna  saye  also,  tliat  pure  wiiw  Wvis  by  aiion- 
iMteoua  eraponrtloo  a  violet  or  pur]>)«  >^aiii  mi  tin-  |ia[N!r, 
wliIUl  ll>at  to  wbicb  i)ul|>liuri«  acid  liu  been  added  (from  i 
to  SOOOtlii)  learee  a  pink  «tain  in  drying. 

lit.  The  paper  bell  auilM  fur  nudi  exiicrimeatit '»»  coiniUMt 
glozHt  pafHT  ounlainiiig  Mntvli  ;  or  it  may  be  prvparvd  by 
iwinting  il  tm  it  were  witli  lldn  pa«(o. 


<n 


WINJS. 


H.  Hilt  (he  mom  fnijopnt  atlulientlion  coiuivb 
K<l<liliiin  i>r  wrnter  nnd  of  alcoliol.  Tlu;ro  Is  no  mUu£ 
nx-tliwl  ol'  dvtcrting  this  fraud  when  (he  witie,  HfUr  b 
Inth  wipliifilicalod  io  thb  mailer,  lias  hrvn  uIIuwli]  to  n 
iindidturtHd  I'or  some  ooDsiderable  titac,  iui<I  whcD  per 
pure  Hagiir-gpirit  luu  been  employed  for  the  purpcwe. 
U«t  lest  in  eudi  casta  is  a  good  paUte  Bui  whea  Uiei 
employed  is  ordinary  spirit,  wbich  is  genenatly  the  cm 
MliilliTalion  iiuy  be  drtdcUtl  by  distilling  n  portion  a 
wine,  and  rvbliing  butwono  Ihe  hand  a  stiintl  quautily  a 
Kpirit  wliicli  distils  over.  If  the  wine  was  purv,  no 
iidnur  i'  disct-rniblK  biit  tliat  of  pnre  spirit ;  ia  tha  con 
i'asi-',  n  peculiar  odour  (that  of  oil  of  jp'iun,  or  ^m 
becomes  apparent.  ^M 

}'i.  The  quantity  of  alcohol  contained  in  w-ine  andl 
!i|)iri(uuua  lii|uidB  may  be  summarily  ascertaineO  lu  foil 
Take  a  lube  graduated  into  100  parts,  nnd  fill  up  J 
them  with  the  liquor  under  exaiuinatioD  :  add  tlien;to  1 
Ifi  measurea  or  ])ar[a  of  sulution  uf  basic  acetate  of 
which  U  matte  by  bdlin];  logutlier  in  a  ftlaau- vessel  a  mil 
uf  two  ouucen  (if  pulveriit^tl  lltliari;e,  tliree  ouncea  of  s 
of  lead,  and  one  pint  uf  u-at<^r,  until  tlte  liquid  is  n-dun 
<inu-half  of  it:*  volume.  The  >|>iritHtiu»  li<[uor  and  tbc  i 
tiuti  of  banc  neetate  of  lead  are  to  U-  nbnkvn  together  ia 
lube  until  tbc  colour  lia.t  nearly  ili:>npjicarrd,  and  fuxed 
iKmate  of  potash,  |irt;vioTisly  piilveri»i-il,  u  wided,  until  ii 
luiig«r  diasolves  and  then  falls  at  tbc  boltoin  of  the  litbih  ' 
tube  is  uow  corked  up  and  left  at  rest  for  some  tinio^  n 
ilie  nh-ohul  will  bo  secu  floaling  in  n  distinct  strutunt,  w-| 
•■nalilv!*  Ibc  tiperalur  to  read  oft'  the  quimtity  contained  in 
liquor.  The  solution  uf  basic  acctnle  of  It-ad  above  allti 
to  ehould  be  ki^t  for  um  in  a  well-corked  up  Uilllc. 

16.  1'tic  ((uantily  of  aleohol  contained  in   wine  may 
eourse,  be  determined  also  by  distillation,  and  taking 
speciilc  gravity  uf  the  distilbte.     To  effect  tliis,  half  a  | 
of  the  wine  in  ijucstlon  Is  put  into  a  small  still  or  nrt 
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gtilapletl  to  a  Liebtg'H  cnDiIen«or,  connect)^  (villi  ■  glM^ 
I>aUuon.  Xbu  opcrklor  ilislilii  aboat  twn-thir<U  of  the  wltu, 
Ktiil  irhiMi  the  liuullate  hta  coniplrtdjr  ouul«^,  il>  specMo 
jinivil}-  is  then  taken  at  GO'  Fahr.,  bf  inmns  of  n  1000  Knant 
ipocific  gravity  bottle^  or  olhifnviM.  Let  us  supptMC  Uut 
on  weigliing  the  contents  of  the  >p«ciiic  Kravitf  bottle,  it  iit 
Ibund  to  bv  060  graini  ;  rvfer^ncc  to  tlie  tnUeti  giv«n  in  ibn 
articte  ««  Alt»hoi,  will  show  tUat  (jwritii  of  ipecilW  gravilf 
0.96(^  contain  40.1  por  cent,  of  xpirit  uoikr  |>roof,  or  29  per 
c«ntof  atiM>liite  alcohol  of  specific  grniritj  0.7960,  aii<]  Ikhod 
Dm-  ijuautiiy  ofnlcoliol  conlaineil  in  the  wine  uf>«rale(l  upon 
in  naily  cal  cola  ted. 

16.  Ilitbiirlo  w(!  have  iipokcn  only  of  llw  a«lultoraiioiu  |ii 
which  genuine  wim-  is  subjected  ;  wc  liav«  now  brii-fly  to 
GOiiMder  tbc  RiniuUlions  of  wine,  that  is  to  *ny,  ibe  »Of>lua- 
ticmtion*  in  which  wiiw,  iiulcad  of  boiitg  tli«i  principNl  con- 
Ntituvnt,  is,  as  it  wero,  tli«  ailreniiiiouH  aubslanec. 

1 7.  In  the  "  Publican's  Gnide,"  ami  "  Liccnwd  Vietuallora* 
Director,"  Ike  following  impodpnt  n^rviptit  an-  girtii. 

"  To  RMBufiK-ture  port  wiix!,  {Hit  into  a  owk  prvnouil/ 
BulpUuriioil— 

ISgalluBf  ofatieng  Port. 

a     do.     RootiHad  »plrU. 

3      do.     L'«Eiuic  Brawly. 
42     Ao.     Fine  (Uiujb  Cyder. 

8S  gallMU. 

18.  And  agdii,  anatber directs; — 


4i  kkUudi  of  Cyder, 
a      du.       Unmly- 
a       do.       Port  Wlno. 

do.       8I0M,  Rtowod  into  two  gaUoM 
uf  «ater,  and  the  Ui|iu>r  pnMod  «lt 


;t 


88  gaUons. 
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■*  If  tbc  colour  u  na  gooi,  tincture  of  rad  Mnden-w 
or  cudlKW  iihouU  bu  nddcd." — Oak-tMrk,  elder,  br«xi1>wi 
priTct,  bnet,  UlniiLs  <uv  *U  umnI  to  make  theto  Kpvriow  wli 
soine  of  vrhirh  (l<i  not  even  contain  tti«  luoaUcsl 
wine. 

19.  Tbe0eiidu)K*raI)oiu,i)ti(lihecolouring  nuitl«ri 

in  making  ibun  may  be  detected  in  rariuun  ivh^s  :- 

all,  wlieit  *]iirit  lin,*  bvi.ii  ein|ilii]red  id  iho   ntauu/tiftm 

wini-,  it  tnaj  geni-mlljr  Iw  (k-iectcd  by  tlte  odour  of  tl>e  liq 

mid  ulu)  l)v  that  uf  the  dintiUiitc^  M  we  raid  berure.     If 

IMXiportion  is  ni  nil  cotiKi<lci:«tik.  ■»  in  llie  alwre  reeelpta 

prcienco  may  be  i-«idtly  detwtm)  by  ttirowing  a  pordot 

the  »iu|>uctcd  wine  upon  briglitly  Ignited  cliareual,  wIm 

species  of  drftagrntion  wit)  Uko  place.  If  tlii-  wine  i.i  laid 

witli  cyder  or  witli  [wiry,  cvapornlv  Ibe  wine  nt  «  .itiuun-l 

to  a  syrupy  roiisistenco,  and  nllow  llic  whole  tu  cool  wil) 

stirring  ;  at  (be  end  of  24  lieurs  the  dear  liquor  shouU 

decanted  from  any  crysiala  of  cretin  of  tartar  which  may  t 

funned  ;    the  decanted  liquid  Is  diluted  witli  pure  disii 

water  ntid  evaixirnled  na  before.     The  crystab,  if  any  t 

furnied,  an-  again  iii-piu-utvd  by  decantaliou,  and  the  op«n 

is  ri-pcnleil  until  no  more  crystals  are  f<iniii-d.      The  fj 

which  1!^  M^  n(  the  end  of  tlw  experiments  liaa  tlie  cl 

istic  ta»le  of  the  apple,  ornf  tbe  jiear. 

20.  Wc  gthonld  nconnrk  nlws  t'uit  erauu  of  tartar 
of  the  con»l»nt  eonslitu<^nt»  of  genuine  wine,  aoy  wiw 
which  this  substance  would  be  found  wonting  tuight  at  < 
be  pronounced  spurious  ipto  fnrlo;  or  if  the  ijuanti^ 
tartar  were  found  very  much  bi-lOw  the  naual  iiuanUty 
obove  it,  the  wine  roiglit  Ijc  sal'cly  coiii«idwv<l  iia  hiiving  1 
either  diluted  with  a  mixture  of  alcohol  and  water,  or  m 
leratcd  with  creum  of  lurtar,  probably  to  Rimulate  itiat  wl 
should  have  been  naturally  preaeiit.  In  Cirtl<'r  to  detect 
tartar  and  deterintne  its  proportion,  proceed  an  fullowg 
Take  a  given  tiuanlity  of  the  wine  under  axaniinatioo,  a  ; 
for  example^  evaporate  to  dryne**,  and  igoite  llie  re«i<la| 
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(he  tarttir  (IjJurtate  of  potash)  is  tltenbjr  cottTcrteal  into  cor- 
boiuM  of  |ioUali,  wliicli  beiny  exaoiiiKi)  hy  teat  ■ul|>liurlF 
add  (•••  Atha&mtfrjr).  vrill  indiisti-  the  pru]K>nliM)  i>f  liiiar- 
inte  of  poCMb  lo  wlitch  the  corbanftto  fonnd  oormfiunil*. 
lODO  gnina-aMMunw  of  the  IMI  Rnlphuric  Mid  emploTeil, 
<-»nlaiiiing  for  «xmnple  40  grains,  or  one  oquinJent  of  mil- 
[ibiiriu  uid.  will  tbonifore  iiwUcmlivif  Mtunwd.  I80of  eream 
ot  isrtRf. 

21.  AeonHingtoCli«Tkllt«r,  lhcook)artneiiMtU>r  eiu{ili>7<-<l 
fiir  tdollcntiHg  mn«  majr  b«  dotMtod  hy  nolution  of  causlli! 
(lotasli  BS  Iblloivs : — A  solution  of  caustic  potash  is  to  lie 
wMnl  to  the  suqwoled  wine  in  Riffi«i«Dt  quaniitj  to  saiunta 
tbo  ucld  of  the  winv.  If  tl»e  colour  of  ib«  nine  \»  (^ouioe. 
lui  preeipitaU  will  bu  fonDed,  but  tlte  colour  will  cbui jti-,  Unit 
IViim  ra)  lo  bottle  gmcn,  ami  an^ir  eomv  linte  to  hmviUjth- 
green.  or  brown.  Tlus  ootour  dtfiiBrs  fVucn  that  profliKft! 
when  an  artillcial  eokxuillff  natter  Ims  been  cin)tlo/eil.  for 
pxain|>lp  '. — 


WIKB 

ooi«DRKt»  nr   niK         aoutvn  iimdvckd  bt 

rOLLOWniU   S0B8TAKCS«L 

l-UTAHII. 

BUtr-btrrlw 

I'nrpk- 

Roddlab-parpls. 

hod  MiiltierriM 

riirplitb. 

Bntail  wowl. 

lUd. 

IlMt-root  J  aloe- 

R«d. 

litmot. 

U^l  VIokt. 

Aanoiiean  Qnpa. 

Ttlkm. 

(PUlobmdMMidni\ 

hat  none  of  these  subatanecs  will   jridd  llw  groooisli.   or 
dark-|pwn  colour  which  ffnuine  wine  sMurnvs  under  tbl« 

tTMUMnt. 

Si.  When  wine  haa  ixvn  I'olourvd  with  a  (l<«(>ction  of  ibr 
|Hial<  of  iIm-  rol  ftfpy,  by  logwood,  or  hy  Umiil-wot"!.  lb<T 
freiKL  accunliiiR  tu  ihr  cxperimanU  of  M.  Jiu<ul*,  majr  \»- 


VtlHES. 

reoognieed  by  ncans  of  a  solution  of  au1pbat«  ot  alomhu 
jiarU  of  atilpfaate  in  100  parts  of  vnb^r)  mixed  in  (^ual  | 
portiona  with  the  wine  to  be  toatet)  (that  is  to  a»y,  om  I 
dnchtn  of  each),  awl  a  few  dmpc  of  MluiicH)  of  carboail 
SRuiKuiia  ar«  tbeo  pound  into  the  mixture.  (Th«  mI« 
of  i-urbouiiU!  of  ammonia  b  made  by  ^aaolring  wjgfal  pari 
wi-igbi  of  cuhoMto  of  amniunb  in  100  paiU  of  water.) 
ailditiuii  uftlMi  carbonate  of  ammonia  dctcnuiDca  a  prodfdl 
ur  itii|iiutA  a  liiixc  varioualj  coloured  to  tbe  wia«,  if  it  I 
tn'vit  iidulti-i'iilvd;  wliilat  tf  j^nutnc,  onljr  a  greyiab-whiie 
ripitatc  w  produced,  aa  na^  be  smd  b«re  under : —   ^M 


PuTD  win«. 

l*Drc  wine  nuxed  with  Btmnl 
wuud. 


mbted  witJi  log- 


IJli^tlj  oiflourcd. 

Onjith- white  prccipital^. 

OanulM,  Ted  or   pink  pt«i 
jHtate,  more  or  Im 
Moordinft  to  the  ei 
the  adultumtion. 

Pinu  dark-purpl«  preolpttaU 


—  t"— 
■  inlai 

''1 


Van  wiup.  and  pctaU  of  wd    Slat*  -  ootouwd    pi«cipltate^ 
popplM.  «<»*  «■  *«  intcoaa. 

23.  Two  drops  of  an  inftanoD  made  with  eight  pari 
one  of  th«M  aubslanoM  in  850  parts  of  water,  are  snffic 
to  produce  a  T«ry  clear  reaction  when  mixed  with  one  I 
drachm  of  wioe. 

24.  Ur.  Vogel  prepoved  the  solution  of  bajxie  acc4ati 
lead  to  dolttct  when  colouring  matter  hai  been  addet 


Pure  wine 

Putv  wine  mixt-il  wlih  Bruil 

wood  or  elder- bctritn. 
Pure  wine  mixvd  with  l*«tr 

root  juioo  or  sandal-wood. 
Pure  Madeira  wine. 


urajun  i^ieaai 
Indigo  bine. 

tUd  precipitate. 


lag)n  jruUow,  or  cr«am  eeloi 

ed  predpltato. 
Oreybb,  with  a  lUfht ' 

grwo. 


light  ti^ 
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With  In^wxl— «M«ia|nUil. 

Ditto         dOnlad. 
Willi  beM-iwol  juiee— oonoen- 
tntod. 
Ditto  ilUul«d. 


Ciinuon  red. 

Lt»d«a,  or  bluith  mlonr. 

PuM  colour. 

Fl«iUt  oolour. 


25.  BcmliiH,  howcTcr,  sf>Mrt«  thait  ilio  <?o1our  of  tho  pre- 
cipilitio  varir«  witli  llie  Bg«  oftltp  wiii«  Irjili-d. 

36.  Anmiding  to  11.  Nccs  van  Eienbrck,  lite  beM  melbod 
of  detecting  Ihc  colouring  RuilttT  <>r  wpuriouR  winos  consinu 
in  making  tw»  ttoluiionti ;  the  6nt  wilb  onu  jwrt  of  alum  and 
eleven  pnrix  of  iliatillcd  water;  tbe  second  with  one  ptn  of 
ciubonaic  of  podult,  and  eigUt  jmru  of  water. 

A  dcicnnuied  volumi:  of  llie  wine  lo  bo  tm.tcd  i*  mixed 
with  its  own  bulk  of  tbu  alum-wlution,  aitil  orbooHUe  of 
pota*]i  it  graduaOj  poured  iniu  it,  taking  cam,  however,  not 
U>  dccontpoee  tbe  whole  of  tli«  alum.  Tlie  alumina  is  lber«l>y 
proci|HraCcd,  but  w  it  nniioi  with  tbe  coloariag  mailer  of 
the  wiiMt,  tli«  pred|HUte  la  variouBly  coloured,  SMording 
to  tho  speciea  of  Miloaring  matter  with  which  it  is  oum- 
biiwd. 
With  |nmi  wine  Dtiif7-KT«j  pncipilate,  parti; 

whihie  ID  au  cxoon  of  tho 
le-ageni,  hn  mw  winM. 
Or^Ut-browB  pndpttat*,  be- 
coming blade  bf  axoem  of 
tdkaU. 
Pupliab-bRnni  precijiltate. 

QrajUh-Mue  [>r«dpitat«. 

Wine  coloured  hj  elder-b«r-     I'urple  prectfiitata. 

riea. 
Wbic  ookiumd  bjr  BnuU-wnnd.    Vlolot^grej. 
Wiae  ookpurad  bjr  logwood.  Pink. 

27.  From  llm  abovu  Inbic  wn  niajr  mncludti  lliat  all  iIkhw 
wint'S  which,  bt'ins  In«l4vl  by  (ohilKMi  <>f  alum  and  of  car- 
bonate of  [K>ta«h,  yhU  pirci|)iiaii'ii  of  a  blue,  viotvt,  or  pink 
colour,  may  bo  8u>|>«cicd  of  having  been  artiflcialljr  ooloiircd. 


WfaM  flalourcd  with  tbe  petala 
of  the  red  poppjr. 

WbM  oolonrtd  bj  prli«t-btr- 

WiiM  coloured  ij  m/rtle-ba^ 


ZAPFRB. 


WOOL.— S«e  CotioM. 


YELLOW  St'LPHUUET  OF  AUSENIC 8m  AW/jA^m 

of  Antnit. 


Z  A  F  F  BE. 

1.  ZoflW'  is  iwcntiallj,  ft  eomUnaUoa  of  uiUca  nnd  m 
oxf'k  of  coWi :  iluit  uT  oommerce  eoosbts  of  raatMd  ooWi- 
oro  aixt  <jDar1z  in  tini>  iioirijor,  nnd  conwxiueHtly  coiit4uii*  »ll 
thn  meiallic  oxydc-a  irhtcli  mny  Impiien  (o  exist  In  tUe  ore, 
A  liiip  sample  whii-h  I  aonljnwil,  amtitined— 


Oxrde  of  oobdt 
reroxfdc  of  inm 
Alumiiu    . 

Ancnio    . 
Wat«r  aiid  ku    . 


13.A 

35.7 

3.3 

43.3 

o.a 

.14 

loan 


But  iitlier  samples  contain  only  from  one  lo  three  per  cent  of 
eobnit,  ukI  fn>tu  two  lo  six  per  ceDL.  of  nickel,  abo  ixfftr. 
■ad  MOiiMiiiicH  silver. 

S.  The  aunlj-Kid  ofcaffre  is  pt-rfmraM  like  tlwt  of  cJm  arm 
of  volHlt  and  of  nickel ;  lliat  Id  to  m}-,  the  on  or  tho  taStr, 
preTtoasl^  racltioed  tolo  fine  powder.  In  trteled  l>j  liydco- 
cUorie  Kcid  or  bjr  ftqua  n^gb,  and  ilie  wolutioa  no  obtained  b 
filtered,  in  order  to  separate  the  nlura,  wbich  i«  geiienlly 
a  rerraginous  Mnd ;  or  cIm  tho  piilvcTizei]  mineral  taay  br 
(b»ed  with  about  four  lumn  it«  weight  of  carbonate  of  pota^i 
tho  crudblc  oonlainiii};  l)i<.^  I'uMd  mius  ia  placed  into  a  itif^c 
capMilo.  and  dilute  hj'drodiloric  acid  ii  pourod  upon  it 


1 


zaffre. 


I  qoMlitiM  at  a  tinio  and  gmdiiallj,  m  itw  cfferroMcnm 
«lM4«;  tiM  IkTgc  cApeulo  is  for  tfao  purpoae  of  collecting 
the  small  portions  whtdt  naj  be  projected  by  tbo  «fl^- 
TCMWneCi  Tbe  whole  is  then  cmporated  lo  drjupt^  llw 
dfy  IMBS  i»  draDclwKl  willi  lijilrochloric  Rcid,  dilul(<d  vrilli 
water,  and  filtered.  In  order  to  separate  the  silica.  Whichever 
wajr  (lie  solution  is  effected,  a  stram  ofnulphuKitied  hydroffen 
is  paaeed  through  the  acid  soluiiun,  and  the  N-luiJe  i*  Icl^  to 
ittgett  for  aevwal  lioars  io  a  waim  place.  This  will  preei- 
(litate  the  copper,  eilvcr,  and  arsenic  which  may  Iw  prraeni 
io  lite  liqiMr;  oTi  if  iron  be  prvacnt,  which  U  almont  Hura  to 
be  tlie  em,  then  will  be  also  n  precipitati.-  of  miliiliur  tlxm 
Iht^  decompOflttlon  of  the  sulpburetUM)  hydrof^n  employed, 
especially  if  aqua  ref:ia  hua  been  naed.  lline  HobntiuMMH 
are  aeiwralnl  by  filleoriiif,  and  whether  lli<-  •olutinn  of  the 
mineral  lia>  been  efibctod  by  hydroclilorir  acid  or  by  aqaa 
regia,  tlw  operulor  iDiwt  now  add  wime  nitric  acid  to  IIm 
Bllrate,  previounly  boiliitit  it  until  all  odoar  of  MlphurctlMl 
bydrogen  has  diMppeaml,  in  order  to  pemxydiie  llie  Iron 
which  in  contatneil  in  the  filtrate  with  ibe  oxydea  of  cobalt 
and  of  nkkel.  llie  liqaor  ia  then  neutraliied  by  ammonia 
until  n  f«w  flakra  of  pcroxyde  of  iron  bef;in  to  appear,  nd. 
the  pii<i-tpitnlion  ij<  com|>lcled  by  a  solution  of  ncatral  sucdiiale 
of  ammonia.  The  peroitccinatc  oT  iron  thus  precipitated  Is 
colloetod  on  a  Alter,  carefbllj  waabod,  ignited,  and  weighed 
a»  peroxydfi  of  iron. 

4.  To  the  liquor  filtered  from  tike  persuccinate  of  Iran  a 
large  quantity  of  solution  of  sal  amonmlac  is  addcil,  and  (t  la 
largely  diluted  with  well-boiled  water,  so  tliat  It  nuy  be  ftee 
from  aino«pheric  air  ;  and  wbllsl  still  iiot,  tlie  solutioo  U  piit 
into  a  flaak  capable  of  being  well  corked,  and  a  solution  of 
potash  being  added,  the  flaak  is  corked  np  and  loft  at  r«M 
nntil  the  liquor  haa  come  of  a  fine  clear  red  colimr.  More 
potash  ahoold  bo  added  If  neeenary,  until  this  peinl  is 
attlllMd.  Hie  preeipftat*  conrisls  of  oxytle  of  nickel,  which 
nyty  be  coUeeted  on  a  filter,  dried,  ignited,  and  weighed. 
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5.  The  Uquor  filtor«<i  from  lUo  oTyde  of  Rick«ll| 
trrMtml  bj  bydfxeulpliurot  of  amnKiniu,  wliicit  prerlpll 
tlw  eobolt  in  t1i«  state  of  black  eulpburol,  w-liich  is  coJM 
on  «  filter,  aihI  wsaIimI  witli  wat«r  coiit&iiiing  ■  little  hf 
Bulphurct  of  tutmioniii.  Tlte  proclpiiuled  .■iul{>hiirrt  on 
Dllcr  in  llicn  wraped  froni  it  ta  co<upl«t>Jy  il-h  ptuxible, 
put  into  I  glnMi-beaknr,  the  filter  U  then  burnt  on  tbs  ol 
of  R  plalinuiD-rruciblr,  lite  wJte*  tie  added  to  tho  mat 
the  glaM'beakcr,  and  the  whole  U  boiled  wiili  nitric  i 
until  tl>c  sulphur  luu  •qMmhNl  in  lump*  of  a  pare  jrd 
colour.  ITk!  liquor  i*  ibvn  (tilut(-d  with  wator,  filtered, 
tlie  eobati  is  prccipiutwl  in  llie  slnle  of  lijdmtP  of 
ImU  hy  It  soltitioR  of  potniih.  Tbc  jiTr«ipitiite  is  coll«« 
on  a  lillcr,  waslied  with  hot  water,  drit^  ignit*^^  ami  wcig! 
The  hydrate  of  cobalt  aOrr  ignition  is  in  llto  stnte  of  it) 
medlary  osTde,  containing  three  cquindcnta  of  cobalt, 
Cwir  equivaleiitd  of  oxygen.  Wlion  tlio  ^xact  quKDlii; 
cobalt  oonlained  in  the  liydraM  ia  nqiiinKi,  the  igtiit«d  «x 
«bo<ii1d  be  heated  in  a  gUaa-bulb  In  a  current  uf  hjttn 
Ka«i  by  which  it  is  reduced  in  tl»e  atnte  of  metallic  ool 
and  weighed  aa  nucli.  CheoilsU^  however,  m  not  j^ 
poa»e*>ioa  of  any  very  accarate  procesj  for  the  niialyafi 
Zaffrt. — (Sec  my  edition  of  Roiii  AttUytieitl  CA 
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SPEtTEIt.    SPELTER,  on  ZINC  ORES.    BLEKI 
irALAMlNE. 

I.  Zinc,  or  apelter,  ia  obialued  diiefly  from  two : 
namely  :— Ucmde  or  kUtcA  JncA,  wliich  U  a  aul|ihur*t  of  « 
and  oaUimiM,  which  is  a  carbonate  of  nno.  The  latter  < 
\»  ihp  most  abundant,  and,  oonaeqnently,  the  chief  ao4 
from  which  the  xinc  or  spelter  of  cenimeroe  ia  obtaiiwd.  { 

S.  In  this  country,  however,  htende  in  the  oro  g«D«li 
employed. 
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3-  The  zioe  or  ipelUf  of  coraDwroe,  (torn  wUnlArer  source 
produced,  it  nev«r  pure  ;  tt  contatua  ordiiitrilj  about  oue  p*r 
oeOL  of  iron,  of  /«in/,  ai^  aometlmes  tUo  sooie  earitm,  eo/i 
P*r,  cnlmium  aiwl  arttnie. 

4.  Thp  prajtortion  of  Iron  contained  in  linc  MUOUNtt 
•oini'tiincs  to  &v«,  or  six,  or  ev«n  eiglil  or  ten  p«r  wnt.f  tlie 
lowMt  of  thcM  proportions  ntnilers  it  unfit  Tor  aeveral  pur- 
poaea  :  in  that  utalc  it  <k)M  not  laminate  well,  and  ia  almoal 
uulit  for«iitciDg,  or  as  it  is  calkd  galvitHtsing  iron. 

JI.  Tlmv  impviitin  arc  cbiefi/ (l«rir«(l  from  tbi^  orfw  from 
which  the  noc  is  obtained)  but  the  iron,  at  K-aot  wh«n  in  ihe 
y»T^  proportions  aboTe  aUnded  to^  is  deriTc<l  Trom  the  appa' 
ratus  cmplo^rcd  in  smflting  tl)«  ore  b;  wbat  is  c«lW  the 
Belgian  process,  in  wliicli  the  volatilised  sine  is  coDdcnsad 
in  nontloB  of  c*st  iroo,  into  whidi  it  nmuins  in  n  noltan 
state  for  serar&I  hoars,  during  which  it  imhibn  a  large 
quantity  of  iron,  as  above  SMd.  Thin  proccs*  io  that  foUoweit 
with  iIm  orea  of  la  Vieillo  Mootagne,  and  the  ainc  from  itwl 
moat  extensive  teUblishment  is,  tbcrefoiv,  always  cootami- 
oated,  sooieiimm  to  a  great  extent,  b/  iron.  In  the  procnNi, 
called  the  Stlesian  process,  follnwed  at  Slolberg,  near  Aix- 
fai-CliaprlU%  and  in  Sileaia,  the  mufHe^  and  ooadensers,  be- 
ing all  made  of  claj,  X\\e  einc  gnuluailj  dropping  fWm  the 
clajr  eond^Dsers  or  "boot*,"  is  n.-ni«llvd,  at  U-a«t  at  Stolberg, 
in  ela}"  pans,  and  the  lioc  of  that  eatabliiJiinent  ■*  on  Ihal 
account  rcmarkablj'  pure.  Mr.  Jamea  Graham,  a  few  jrran 
■go,  took  a  patent  for  the  reduction  of  xinc-ores  by  me«lis  of 
an  ingenious  and  most  economicml  spparntuti,  which  prodnoea, 
even  from  blende,  sii>c  e(|ual  or  aven  superior  in  quality  to 
that  ohtainex)  EV«n  CAlaiatne  by  the  RikaiaD  praeeas. 

6.  In  iknler  to  thitanninu  the  quantity  of  impnritMs  con- 
tained in  the  ntelal,  prooecd  as  follows  ; — 

7.  Dissolve  a  certain  weight,  Z6  graina,  fbr  cxompk.  of 
tlw  metal  in  a  slight  ciocss  of  bydrodilorie  aci<l  ir  a  blaok 
insdiable  reatduuni  i«  left  it  cnnniilsof  cnrI)on,  which  may  b^ 
at  once  aepanted  by  filtering,  wasbod,  and  weighed. 
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8.  Tti«  kci<l  flltercd  liquor  i»  theu  treatcxl  ttjr  i  fl 
of  uilpburottcd  bj-drugra,  unlU  it  unolld  Mraoglj  ( 
pbureUed  hydrogen,  tnd  the  wholti  u  left  for  boom  tin 
inn(l<-riit«ly  irtmi  place  ;  tli«  l^id,  tfopper,  eaJimka 
artrnic,  if  any  bo  pnMtit,  an:  Uicrcby  precipluted  I 
•UU)  of  Nulphurrt*  of  Umm  meUla,  und  tamy  be  separH 
filtering.  Tlic  Gtt»lc  wbicb  coubuuM  the  zinc  wd  i 
then  to  hn  lM>ill^d  until  all  odutir  of  Bul|)liurotted  hji 
has  dUii|)]H;ikn.'<l,  u  lillle  nitric  acid  is  ailded  to  pcroi 
lli«  iroii,  and  the  wliole  is  botlod.  WUcu  the  liquor, 
■hould  Dot  cunlaiu  too  much  add,  (in  wlucb  cam  it  i 
bv  rvnpornlud  to  ezpd  tlie  cxccw)  ha^  cook-d,  carbon 
bar/ta  in  powder  ia  added  in  cxixna,  atid  the  wl^ 
thoroughly  stirred.  The  whole  i»  htft  at  real,  mm!  I 
eourMi  of  an  hour  the  pcroxjdc  of  iron  will  haro  ci 
deposited  in  the  state  of  txutc  earbonatc  of  jiiiruxydc  ol 
mixed  with  tlie  excess  of  oubonatc  of  beryta  emplojed. 
pr«<ci|>iteto  ia  then  collected  on  a  filler,  and  wtutbcd.      i 

f>.  Tlie  liltnitii  it  now  treated  bjr  dilute  eulplmrie  w 
order  lo  precipitate  the  buyla  which  a  held  Ui  solutioc 
after  separating  the  sulphate  of  baryu  produced  by  filn 
tlie  filtrate  which  now  coutalns  nothing  «be  than  the  i 
ofitQi;,  i.H  |>recipitat<.'d  in  the  ittatc  of  carbooste  of  nil 
pourinx  iutti  it  an  cxcc-m  of  solution  of  cnrboaate  of  I 
the  whole  Is  boiled,  and  tlio  carbonate  of  linc  produc 
eoUeoted  on  a  filter,  and  strongly  ijinited  by  meaiu  i 
argand  spirit-lamp,  or  of  luy  klow-juiM  gua-fumace,  hy  i 
the  carbonic  ncid  is  expelled,  and  the  oxyde  of  xioc  lefl 
thi;n  bv  weighed.  40  grain*  of  oxjrde  of  sloe  coatal 
giains  of  metal ;  or  cocb  gmin  of  oxyde  of  alnc  oon 
O.KOI'iS  grain  of  i^inc.  The  impurities  may  be  deton 
)>y  the  liifiVrcnco  of  weight. 

lOi  Anafytit  of  Zine  Oru.—iS&ay  orva  accidentally  do 
xiac,  some  or«s,  for  example,  in  galenas  (siilphurct  of  lead 
proportion  of  xinc  i.i  souivlitaee  sufflcienlly  coDsideral] 
allew  of  its  b«iuj;  aeparsted,  which  in  that  oaee  u  m^ 
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ilj  hy  wMhing,  on  Mooant  of  ili«  dilKironee  of 
lbs  Kperifio  gravity  of  ihv  litt^Ddc  uid  the  gaknu,  tlu-  two 
ora  may  bn  tlim  most  nipi<lly  and  cooDomii-nlly  iHt)jiinit«<l. 
Tike  prindiwl  orm  at  nnc,  u  we  naid,  arc  blcii<l«  aixl  cala- 
mlae,  and  ihpy  are  ihc  only  orw  wbkh  «d  worked. 

1 1 .  Btvodi!  in  a  naliro  lulpkatxit  of  (inc.  It  U  generally  In 
anorphous  iniu.ii.-»,  of  a  Inim-llar  or  filirous  strnctun',  brittle, 
gMwrally  uf  a  black  or  grennUh  oolDiir,  to  whicli  circum- 
slance  It  owes  its  tmtae  of  BlaeA  Jadt ;  Dwiuently,  liowever. 
it  has  a  brwurii  or  ruddy  linr^,  in  wliich  ewe  it  in  known 
uiidur  the  nniuu  of  mhy  Ueadr.  Sonietimcs  abo,  but  rarely, 
it  is  yellotr. 

V2.  Blende  \m  rarely  met  with  in  a  pure  state  :  in  general 
il  ta  eontamJMled  Ity  tnlpSurrtt  of  iron,  uf  cadmium,  of  Itad, 
of  eoii/ier,  of  artcMit  i  il  uiay  abu,  and  does  uAually,  contain 
alumiaa,  gitiea,  moffttttia,  a\tA  ^fiuoruU  i^  €titciinn. 

13.  Wlien  bleiide  is  obtained  from  galena,  it  i*  iniportaot 
to  Meertuiti  wlieibcr  it  in  sufflctently  well  prepnred  aud  duly 
8e|Mnled  from  rulplmret  of  lead,  for  the  latter  eompoond 
lua  m  ttrf  deAtnictire  action  upon  tbe  mufllea  in  wbicli  the 
ndwitioB  la  eflbcted.  In  a  pruoeas  wbicb  I  contrired  aoma 
4iflM  «go^  Iwwever,  llic  xinc  being  reduced  in  a  anwlting  fttr- 
BMc^  or  a  prctiliar  coiutruclioii,  the  preMDoe  of  lead  b  nol 
objn-lionable.  In  Klngland,  woll  prrparcd  Ucnde  coitldna 
Mtueliince  aa  miicli  aa  92  ]>«r  cent,  of  Bul|>li»ret  of  aiiic,  ti 
prr  cent,  of  [irulostilptiiir«t  of  iro«i,  and  2  per  cent,  of  earthy 
maltpr;  iio  »pecifit  gravity  ia  from  8.6  to  4.0.  Tbe  naval 
conteuU  of  blende  average  fVooi  AO  to  £3  per  oent.  of 
sine. 

14.  The  aotaal  analym  of  this  ore  ia  perfonnod  as  fol- 
lows :— 

1A.  A  weighed  quantity,  fur  example  2A  grain*,  of  Um 
ore  aro  reducod  into  very  line  powder  and  diMolved  in 
nitric  add,   or  a<|ua  n'gia,    with  tlw  help   of  beat. 
sulphurrU  am  lliereby  oxydiaud,  a  portioft  of  the  snlplwr ' 
being  DouTi^ed  inlc  aolpliurie  add,  whilst  aiMUi«r  portion 
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•qwraWa  kt  first  in  tlw  cbspo  of  Aakett  of  a  gnj  t 
Itiit  whkh  graJgsHjr,  ondor  the  influence  of  tba  boUi^ 
Dgglomermte  into  lumps  ivhich  ultimate] jr  Acwnine  •  ]kitv  j 
colovr.  Tho  <)igr»ti>on  in  tli^  mc'vl  »Jiould  be  continwd 
tliiK  rmiilt  b  obtained.  The  wbole  i«  then  tbrown  u] 
filler,  which  minino  not  ouljr  (liis  undissolved  sulpluai 
likewiiu;  thi!  xilion  wliich  wu  contained  in  the  ore  1 
inwlublo  porlioiiH  nrc  tbrn  washed  and  dri(.-<l  at  «  j 
heat,  idU'r  whirli,  tlii:  luiupo  ot  Hil|>hur  and  the  silica 
each  bo  iruiglird  neporatelj.  The  sulphur,  Itowover, 
weighing,  ihdutd  lie  ignited  in  a  uaall  counierpoisod 
tinum  crui-iblc  ;  if  a  6xtfi  iy-«iduuRi  rvmnin!*,  it  cw 
i-itlKT  of  thi;  oxy<le  of  the  inrtat  iviili  wliirh  the  mtlphai 
combined,  or  of  Kumc  otli«r  itiMluble  niattvr,  fl-out  iImM 
i>r  gangHr.  ^| 

16.  A  current  of  »nlpburetli«l  hydnigcn  i,t  then  pa 
itiroiigb  the  aciil  Sltnttc ;  if  tht>  produces  a  black  pre* 
tKtc,  had  or  arpptr  io  preacnt ;  if  Tcllow,  it  xn»y  lie  art 
or  tayitf  ofrai/mium;  but  whnlcTW  thi;  prc<eipilale,  it  a 
be  5i>pBnitt  [1  liy  Hltrring,  washed,  nnd  kept  for  further 
■mination,  »liould  the  operator  wish  to  determine  sal 
qiiently  it«  nature  and  quantity. 

17.  The  llllrftte  is  now  boiled  until  all  amell  of  aula 
retted  hydrogen  lias  diKappenred,  nnd  it  is  then  supem 
rated  with  ammouia.  This  addition  of  ammonia  {u  cx< 
will  at  flrat  produce  a  precipitate  of  oxvde  of  zinc,  and 
peroxide  of  iron,  but  the  oxyde  of  sine  b  re-diraolrod 
the  oxMAs  of  ammonia  employed,  whilst  the  poroxjda 
iron  is  left  on  the  filter  in  an  insoluble  stale.  Tet,  aa  it ) 
Mtu  B  certain  <iunntity  of  oxyda  of  xine,  it  is  atlvisable 
Itdinotre  al  onc<!  the  predpitetod  pcroxyde  of  iron  o 
tectcd  on  thu  filter,  in  a  little  bydroohlonc  add.  Ammo) 
is  then  addrwl  again  in  iiutlicicnt  quantity-  exactly  to  neutrall 
the  acid,  and  w  noon  as  a  few  reddixh- brown  fiakea  of  p4 
oxydc  of  iron  begin  to  appear,  wliich  nn  not  re-diasolv 
by  healing  the  ll<iuor,  succinate  of  wutnonia  is  added,  i 
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predpiikte  the  wbole  of  tbe  perosjrde  of  Iran  in  Um  staU 
Df  permif^itxMti  of  iron,  wluL-h  ii  thun  rolWhn)  on  a  Bib 
wmIwiI,  ud  the  ti<(uur  aittml  ilHirefKiui  i»  iiddcd  (o  tl 
flrsl  obtained. 

18.  TIm!  whole  maM  of  Ike  ftltrat«  wbicli  is  altougiy  am- 
moniacBl,  etjoitrlru,  and  clmr,  i*  tlien  tr«al«d  bjr  bydrosul- 
pbuivt  of  unmoiUa,  wliich  pn^ipiuin  tlie  «inc  in  th«  aMte 
of  sulpbunM  of  xiae.  lliis  prwipiiati.-,  wliicb  is  balky  and 
white,  utast  be  allowed  to  settle  oocnpleielj'  before  lUtering ; 
Ibe  Ibguor  b  tbeo  decanted,  and  tine  precipitate  is  ibrawu 
upon  a  (liter.  It  ia  necesMry  to  operate  as  firm  ile<M.Tibed, 
for  olhervrtse  the  culpburet  of  line  woulil  won  block  up  the 
porea  of  the  flllerlns  |Ntper,  ud  tba  Altering  woulil  tbeu  be 
«xe««dinffl7  slow  and  tedlMH.  B7  deeoating  or  fllleriii^  tbe 
ele«r  HU|iemaUu)t  liquor,  on  the  csDtrarj',  the  fillvring 
eeeds  rcrj  rajndlj,  uiul  ia  acoonpUsbed  in  a  vary  ab 
lime.  The  |>Tvci])itat«  tibould  be  wmbvd  with  water  to  whic 
a  little  h^dnMalpbiirrt  ol'ainnionin  haa  been  iuMmI,  and 
digvxtoH,  whilfl  ilill  moiiit,  witli  the  filter,  in  poiicrntntli 
hjrdfoohlorio  add,  bj  which  it  ia  (tiaaolred  with  ovoliitiuii 
of  sdpliureited  bydroften.  Tlie  whole  b  then  left  lo  dif 
h)  the  acid  until  nil  odvur  of  sulphuretted  hydragflo 
vantsbed,  Ibo  liqitor  is  filtered,  and  tbe  Alter  in  waubcd 
with  bot  water,  llie  oxj-dc  of  lioc  contained  in  tlie  Al- 
tnte  is  then  precipitated  by  means  of  carbonate  of  aoda. 
At,  however,  the  Altratc  contain*  m  large  proportion  of 
ammoniacal  roltn,  the  carbonate  of  aoda  most  bo  added  ik 
anffldenl  quantity  to  deoofupoae  tbem,  and  the  whole  ia| 
evaporated  to  dryneaa  in  a  Florence  flask,  iudinvd  at  an 
angle  of  about  45*,  in  order  to  amid  loaa  by  spurting.  Morv 
carbonate  of  soda  is  again  added,  as  long  as  a  Rtrip  of  tur- 
Dieric  paper  held  in  the  sleam  imuii^  frotn  the  f\uk  turiM  1 
brawn;  or  as  long  as  wliite  funtes  are  ob*erved,  when  a  ghuti 
rod,  nioislcnc<(l  with  tDoderalely  dilute  bydrochlono  aciil  Is 
held  in  the  said  steam  or  vapour. 

19.  Tbo  additioa  of  carbonate  of  aoda  to  ibc  U«|uof  dim* 
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not  M  Am  prodDM  uiy  pr«oipitat(^  but  by  boiling,  and  m  the 
ammoitUnl  mIIs  in  the  aolutiou  aro  grwlaally  d«Oom|K>0*d,  ■ 
wUia  precipitate  at  carbonaie  of  xinc  oukee  ita  ^ipeanoe*. 
Tilt  <lr/  moAd  Ii^ft  afUr  ev«(>oniiio«i,  m  above  aaid,  U  then 
treated  with  boiling  vra(«r,  filtend.  washed  with  hot  w«tcr, 
and  the  corbooate  of  tiae  on  the  iiller  is  ilien  dried,  etronglj 
J  IgiUled  in  n  pUtiauni  crucible,  aitd  th«  oxjrde  uf  une  left 
la  tliea  weighed. 

20.  Th«  operntor  Khould  not  oniit  to  tat  tlie  litiuor  filtered  fl 
Troin  the  carbonate  of  zinc  procipitaleU  by  (rnrlioiuiie  of  aoda 
with  hjdra«u1phur<?l  of  unmonia,  for  if  a  bulky  white  preci- 
{Htatc  were  thm  produced,  it  would  1m  n  proof  that  all  the 
•alu  of  ammotiia  have  not  bc«n  dr«ontpo«od,  and  that,  oom- 

cntly,  the  Itigitor  contains  still  some  einc.  In  itwt  eve 
the  timall  pn^ipitato  thus  produood  should  be  Mparatcd  and 
treated  u  above  aaid. 

21.  llio  earths  are  contiuned  in  the  liquor  dltercd  from 
the  Nolphurrrt  of  sine  produced  by  hydrMulphuret  of 
ammonia. 

22.  Cilamnw.— Thia  ore  Li  the  most  abandani  ef  the  i 
oTsiiM,  and  it  often  contain*  Kone  silkate  of  tine,  c*rboaaie 
of  iron,  ol"  copper,  iran-pjritea  and  galena.     We  give 
the  cooiposition  of  the  ores  of  calamine. 
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23.  The  analysis  of  these  ores  is  perfgrned  in  the 


ZHCC. 


MT 


nuuHwr  u  for  blende,  nzcept  that  hjnJrocliloric  miiI  mart  be 
cinpl<^)red  instead  of  itltm  aciil  or  nqiia  rrgia. 

24.  Carhonnlt  t^ziac  of$Aap*. — Tlic  carhonato  of  icinc  of 
shopa  ollen  containit  traces  only  of  that  nubslance,  sulphate  of 
barjta  being  oiXeit  krgtJy  adJed  thereto,  and  gometimcfl  the 
80  callMl  etirboHittr  of  ziut  ooiwistii  altO(;elher  of  aulphate  of 
baryta,  or  or  carbouatt  of  lime,  or  of  sulphate  <^  lead,  no 
carbonate  of  dnc  beinx  pnwent.  Tlitae  fhiuds  are  detected 
by  treating  the  Huinple  with  hydrocbluric  acid,  which  iliit- 
tolrM  tlte  carbonate  of  sine  and  of  liuie,  but  leavea  (be 
flulphatu  of  baryta  or  of  Wd.  The  whole  is  then  thrown 
upon  a  Gller,  and  to  tli«  tillrato  an  excess  of  ammonia  is  flrat 
added,  and  llten  Mrae  oXHlate  of  ammonia,  which  pnvipilates 
Ui«  /tii»e  a9  oxalate  of  lime,  whilut  the  line  remains  in  solii- 
lion.  The  oxalate  of  lime  U  separated  by  filtering,  it  ia 
waAed,  dried,  and  if^ited.  In  order  to  convert  it  into  car* 
bonaie  of  lime,  in  which  state  it  is  weif^hi'd. 

ii.  The  amraoniacal  lii^uor  Itllervd  from  the  oxaiat*  of' 
line  !•  then  treated  by  car1>onate  of  soda,  in  order  to  preci- 
pitate the  rinc  as  carbonate  of  zinc,  or  !l  may  be  piccipltalwl 
in  tho  state  of  sulphuret  of  linc  by  hydroiulpliiirvt  of 
ammonia,  the  proceiu  bring,  in  that  caMt,  the  samo  as  we  jott 
drwribml  for  the  annlyMK  of  blen<lo. 

26.  Thc!  ]Kirti«n  which  waa  insoluble  in  hydrochloric  acid 
n^  be  identified  a*  snipliate  of  baryta,  or  of  lead,  becailMt  j 
on  moiotcning  it  with  hydroaulphuret  of  ammonia,  it  wtll 
turn  bluc.k  if  sniphateof  lead  is  prcKOnl,  oilirrwiM  it  will 
remain  white. 


CHEMICAL 
CLASSIFICATION  AND  NOMENCLATURE. 


AiTBotuii  tbe  exporition  of  the  prmciflctoT  tli«cbi 
[  neaclature,  of  the  duotriM  of  equimlvnta,  Bad  of  tbe  foniiuln  b? 
which  the  ntiinb«»  of  ci]iiivmlent<  «f  which  ch«iiiloai  eorapouBdi 
conciRC  is  vijirtMtd,  bdoa^  ptopmij  to  »  TrcatlM  of  ObeniiiCTj, 
ytit  I  hmt  Ihvught  it  adviMiUe  to  give  her^  u  meeiBeUjr  uid  •> 
clearljTM  poNJbl^  mi  nccount  of  tbete  priaetplei^  in  ordtr  Uut  tht 
aed  lender  may  be  cnaUed  to  nnderitwd  the  natan  of  the 
Din)  rMctiotu  montioMd  la  erraral  part*  of  tbe  wticta 
tmUd  of  in  thi*  book.  Tq  muif,  tlicrofbra,  tbe  folloiriii|{  ob- 
Mrrmtioiu  tnajr  not  be  found  unaoMptabte- 

AU  Mh*tauc<s  111  nature  are  cUliM  timple  miliataiiocs  or  ran- 
pound  Nbetaneee. 

A  KUiple  flnbataaoc  i»  that  which  cannot  be  deeompoMd  b;  asy 
of  the  tnenn*  at  our  oomioaod ;  «aeh  is,  for  esaniple,  ir&n  or  fM, 
front  whidi  nothing  but  irwi  or  ^d  ean  be  extracted. 

Oompoand  nibetanoeB  are  the  remit  of  the  ooanbinUloo  of  two 
ur  wore  idaiple  bodlea;  Bueh  aa.  for  example,  red  oxyde  of  tner- 
VOTJ,  whldi  fields  bjr  heat  axffgtn  gas  and  fttMtitvtr. 

In  the  prcMut  ttato  of  ^lemical  knowledge,  tbe  number  of 
rinple  aubatanoes  is  nxlj-two.    Tbej  arc:— 


AlumiDiaui. 

Qiri»n. 

OtuciniuB. 

'Aniimonj  (Ji((Siir*i). 

Curium. 

Qold  (Annu),), 

iAmnk^ 

Chlorine. 

Hjilmf^n. 

|B«>nin. 

Chnimiuni. 

lJm«nnim. 

pianuili. 

Cobalt. 

lading. 

jBomi. 

Copper. 

Iridium. 

Bv'OOkllkO* 

DUimiBiik 

Iron  {Frrrum), 

Cadmium. 

Erbium . 

I.ftiiltifinuai. 

('4l<luni. 

Fluodn*. 

Lwd  (/-hiMtam) 

i 


CHEMICAL  CLASSIFICATION.  At. 


n* 


UUm 

Phoipboru4. 

TflJanoiD. 

lU^BMniV* 

PUlinum. 

Terbium. 

UanguiMr. 

PoUaWHm  (Kiilinm), 

Tliorinium, 

Utnvrf, 

Rliodiiuu. 

Tin  {Slannmmy 

Uojjlxleiium. 

Ruthenium. 

Tilaaium. 

Klckd. 

Seicnium. 

Tunica  {Woffiwm) 

NiuUuin. 

Slliclum. 

Unoiuni. 

Nitngpn. 

Slltvr  (Atgmlum). 

TaoadiuiQ. 

Ovniuin. 

Sodium  (A'afroniuM). 

Yltriaok 

OirtM. 

Stranilum, 

ISno. 

FalkdlBB, 

Sulphur. 

Zirooaiutn. 

Palophna, 

TwiUlun. 

IIm  prtnoiptl  oonponnd*  ntnltlng  from  tli«  conbinatUai 
thiM  tbaflt  wiNhiiwi  witli  «»eh  other  we,  tbv  aeiiit,  »jrj 

in  iA«  eonpiwiMim  ^  wAJdl  ArjiyM  dbM  Mf  mUt. 

AciM  have  the  proporty  of  (uiwng  tiootun  of  liUnu*  red,  i 
"by  oombuiiBg  with  batM— (lee  tbe  word  in  the  tfJMMry)— fomT' 
mUu. 

Acid>  Are  divided  Into  MOciJt  tnd  liydntiiU. 


OXACIDS. 

OxidM  are  txUs  KMiltug  fmn  Ike  aoniMartiom  vt  s  ilnple 
nriMlMK*  with  offffTH.  Ttw  vlnple  nbttaBoa  thu  cOMbladI  with 
oxfgHi  M  okUod  the  ntdirat  ot  lh«  aeid. 

In  order  to  nunc  ui  otkcid,  the  tcmiiMtioa  it  to  widtd  to  the 
mJical;  tbiu nlpKune »Sd, for cjuwaiilf," ■tapwwet  the conhlntliea 
of  the  nmpJe  budf,  or  rmdkkl  of  the  actd.  ntfpAvr  with  < 
One  ot  the  iioid  MnibinatioiM  of  lbs  ninple  body,  nitngtn  wit 
eajym,  It  oaDed  n JmV  dni;  tUork  add  ii  an  oxacid  oomrirtiim  of 

eU«(lM  aad.a«m»i' *«■ 

But  aometim—  a  liinple  body  mnf  wmbiae  with  oxjrgM  to 
•areral  proportinni  to  fcnn  oudd*  contalai&g,  relatlnlr,  mora 
or  IcM  oiygen.  When  thii  k  the  caao,  Um  Urnuinatioa  oiw  t» 
added  to  the  ndkal,  foainto(  with  oineo  an  acid  low  oxnauMA^ 
than  the  add  to  •«  «r  the  Hune  ladkat. 

OrS  if  Iheretbn  the  tenniiiatkiD  indkaling  an  oucid  contain- 
ing leai  oxygen 

IC  i>  the  i«raUaatioB  of  the  add  uiore  oiyganaUd. 
D  i>  5 
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Wbcn  hn  ouwtd  U  the  rcault  «f  the  «ombliutloa  of  a  ndled 
witli  I<^M  osTSCB  tliui  b  cOBlUlltd  in  mi  acid  in  »iu,  or  in  ko  *ai 
in   tf,  ibe  prati;  A^pv  (fno  »  Greek  word,  rocMunjt  below   ot 
under,)  la  oatd  to  exprtm  it;  when,  on  the  oontrarj,  tbe  ntdial 
eoBUaM  with  oxyg«ii  to  ferm  t.n  onwid  with  more  oxfgtn  OmM 
!•  irnitf""'*  in  au  add  in  i^,  the  prtfii  <lyp<T  or  p^r  (meaalnf 
ahon)  i*  uied  t«  deelsiwta  the  add.    Chlorine,  for  exunple,  mj 
OMnbine  wUU  <><7g>n  In  fire  dlflermt  pn>|torttona  to  tana  tn 
diflerent  oncUs,  which  «re  cnllod  bj  (he  foOwmnc  iMunca; — 
//fpoeUoMu  (KuJ,  which  monnl,  the  leut  oxjgetutml  of  the 
utkadiofohlariDCi  it  la  oampoied  of  one  equinlent  of  chlo- 
rine, tBii  one  tqulralent  of  otjgm. 
OU*n>«*  am't  w  hlch  meana  tho  oxacid  of  chlorine,  mora  oxnm- 
ated  than  the  pffteading  add,  bat  loaa  •■>  than  the  falkiwii« ; 
it  ia  oonpcaed  of  oae  aquivalcnt  of  cUoriM,  and  thcM  eqoi- 
valenta  of  oxjgim. 
Ififp«Mtrie  aciJ,  which  nmiw   the  onoid  of  ehlarise  mote 
oxygenated  than  tbe  two  already  mentioned,  but  leai  ao  than 
eblorioaoid.    nnxwhloricacid  iaoompoaadofooeequinlent 
of  cUorine.  and  four  equivalenta  of  oxjgen. 
CUorit  atij  meani  tbe  oxacid  of  ohloinM^  more  oxygeiMtad  atill 
than  eitltee  of  those  above  menlioaed ;  tt  ccotiata  of  mm  eqvi- 
valeM  of  ohlorbu?,  and  Uto  eqnlraleutc  of  0x^00. 
AnUeritf  <UMf  meaiu  the  higbeat  degree  of  oxTgeaalion  of  the 
aclde  of  chloriao ;  it  i«  eompoaed  of  one  equiraltnt  of  dtlorin*^ 
and  atron  equiTalcnta  of  oijritea. 


nVDnAOIDR 


i 


Hjdrtclds  are  add  liinarj  oompounde  reeulting  ttota  the  oon- 
Unatton  of  hjrdngen  with  a  Doa>ni«taUw  alniple  aahtlaDee. 

In  aantBg  an  hjdnmd,  the  word  hjidf«  (wUefa  aKpwwee  that 
kjdrogOD  it  the  inbalaikM  which  ia  combined  with  tha  other  imb- 
metalUo  bodj,  which  i«  called  radical)  i*  uaed  firat,  followed  hf  the 
■uunc  of  the  other  aon-metallic  budj-  to  which  the  tcrmiiMCion  k 
ia  added. 

ItgdncUorie  aeid  ia  thartfote  an  hydracid,  consieting  of  one  equi- 
valent of  hjdrogea  and  of  one  oquitaleat  of  chlorine. 


AND  KOMEKCLATURR 


<n 


/fydr<ot«mie,  Xytn«Jie  and;  tuw  hjrdrMiib,  ooiulftiBg  of  om 
oqnivmloat  or  hydrogen  »n<l  ou«  cqnirkUnt  of  bmnuM,  nr  uf 
iodine. 

HTdruiilt  novcr  oonnst  of  mon>  than  one  equivdcnt  of  tncli 
<4nsti[uent,  ttint  in  to  taj.  hylrogpa  hM  ncTor  jttbMn  foaail 
<*[ikbl«  of  produoing  rooro  thnn  odd  hf  dradd  of  Ibt  «im  ttdloL 


OXYPBS. 

(bjNiM  nro  liiniuy  compound*  rcMiltinic  from  th«  cotntuantiMi  1 
«f  osTgnn  with  a  tiinple  bod;,  not  nn  uid,  uid  whicb  oith*T  itn- 
det  bhw  •ffnin  th«  tinctuco  of  litmn*  which  hM  b«cn  reddtiwd  bj 
ui  noid,  or  turn  tb«  ycUow  lincturo  of  tunn«TJ«  lirowii,or  eW 
which  «TC  without  ndion  upon  1>oth  litnins  and  tumtNle. 

Some  oi;dpii,hoirever.liAveMidprap8rtIaB,utd  redden  tiiKiiin> 
of  Utmiia ;  ii\»j  are  on  that  aoooimt  okltod  mUaMk  atU*,  aa  will  Iw 
flntbar  wpUned  prMMll;. 

Tbnrt  •!«  feur  elMMt  of  oijdMi— 

I*.  BMl«<W)rte,o(t«&cillfd  itan. 

V.  Add  oxfdc^  (onwtime*  tnlkd  mctotlic  acid*. 

3*.  IndiSerat  oxjdaa. 

4'.  Saline  osjdaa. 

Oatit  OMyir*  or  (luw,  are  ox7i[onat«d  binuy  oonipoundi  which 
hm  the  prop«rt;r  of  nciitnlmng  acid*,  of  tnmbg  bitio  again  the 
tiBetare  at  lilniD«  which  ha*  been  ieddeiw4  bj  an  acid,  "i  oirninK 
Uit  jellow  tincture  of  tunnerio  brown,  and  that  of  red  eobbaxi', 
fTcen. 

Acid  axydei  or  mtlidlie  neub  have  the  power  of  acting  like  tcida, 
of  neatralixing  and  combining  with  haaea  to  form  Mlta.  .took 
•xydw  freqaently  r«dden  tincture  of  litmua 

Imdigmmi  *xyJa  cannot  oouibiiie  with  cither  acid*  or  baate  te 
form  wltK 

Hdittt  axyit*  are  MToUnationi  of  two  oirdea  of  a  Mine  metal, 
oncof  iihi«b  acting  an  an  acid  upon  the  other,  which  BMaaa  a  beae. 
For  eiam|4<i,  th«  eompound  known  under  the  name  of  red  lead 
Baj  be  «eit8idered  aa  a  combinatioa  of  Maot-yi^  of  laed  4in>rlaUi« 
aci^  which  naj  be  called  plnnbk  acM,  {flnmbum,  lead),  with 


c» 
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pntexfie  9f  ]aid.  TbUMOiaeoxyilo,  and  oth«nof  Uwaiuki 
nwj  ltieren>re  be  eoniUered  m  &  ttlt,  and  cnllod  ^Mntaa  ^  i 
(Bm  bdow,  ^bb«.) 

Wlm  a  itiinpt«  nuluttuiee  cerabiBoi  onlj  in  one  proftertka  « 
oSTgto  to  form  an  oxjde,  tbe  conpoaod  u  aimply  eaUcd  oi^di 
■Qch  4ir  audi  radical ;  ihiu  the  oomUnation  of  orfgn  wiih  t 
Himn  is  limplf  call«d  ojtydir  ^«sdpi«iMH. 

But  whcii  tbo  Rintplc  bod;  cnrobtow  with  aercnl  praportMni 
uiygen  th«  various  o\jAe*  (cmltiiig  from  tlic  mtnUnatiMt  i 
ualled,  pntoirfdt.  $*s^¥ioty<k.  WnMyda  or  de^iaryde,  IritoafJt.f 
Mjr^.  Ac,  whidi  ar«  «x|>rewiT«  of  the  incrvasioj;  propgrtkw 
oijgro  ooDtaiood  in  theM  oxjrdM,  thu»—  ^^ 


IVvfurydt  ^  nMii^nAfr  ni*ana  a  e^uliiiiatioii  of  I  eqaiTalent 
oxygett  with  1  «<iulvalont  of  muiganiwe. 

Su^mnrfdt  ^  mangamm  meana  a  oMubtDBtion  of  1 1  oquJnli 
of  otjgea  with  1  equiralont  of  mangaaeae,  nr,  trbich  b  I 
Mime  thing.  .1  iM{uival«nts  of  osjrgta  and  S  cqiiivalenla  of  m 
gaiMW. 

Bi»oajrdt  or  deulurfdr  fif  maaganttt  mean*  a  combiii 
equlmluntfl  of  oxjgoD  with  1  oquinlmt  at : 

TWfoayi'f  o/  >'ron  moan*  the  oombjnation  of  3  «qiii« 
ox^Kini  with  1  t>f  iron.    This  oxjrde  IwLn^  an  acid  osjdo,  i 
tnetallio  iwid,  is  ofu-n  oallod/irrif  aeiJ  (/frmm,  imDV 

PtrcjeyiU  mtans  tli«  combination  >if  the  ^r«at«at  nuubtf 
equivalents  of  ukjti^  which  an  0X3rde  oaDtatn&  Thus.  wb| 
thete  an  only  i  oijrdos.  or  tlin>e  oi^te  of  a  Eaetal,  the  last 
often  called  poroxyde.  Thn  torm  pmajdr  does  not  tberetbl 
eaprsu  an;  pnrLioulnr  number  of  cqaivalenu  of  oxjrgsti,  bl 
Rierely  the  highest  degrees  of  oxygenation  of  the  radicsL  Tl 
last  or  highest  degrees  oS  oxjrgenation  of  inetala  ordtitari 
prodoee  wMtatlk  aeidt. 


It,  en  the  contrary,  it  is  the  r»diaal  which  Is  in  exooM,  the 
is  oaUed  a  nbotryde,  thus — 


S<UnxjrJt  tftiktr  means  a  conibbatioo  of  I  eqvi' 
gen  with  Sof  hItct. 


loS^ 


AND  NOUENCLATURE. 


au 


TorMune — 


1  ti)ui«.  otvcjtin  +  3  tqiUT.  of  Mdical  —  Suboiydr. 

1        da.        do.      -f  1      do.        d«.      —  Praturdc. 

I|     do.       da.     +  I     dcL       d«.     —  SMfoInTdo, 

1      da,       do.     +1     do.       doL     —  ItiaoxfiUardfutoxrdo. 

)      do,        do>      +■  1     do.       do.     —  T>iwi)'dv,&c. 


SALTS. 


A  Kftlt  I«  eithor  the  oonbiralton  of  an  kM  villi  ■  bMC,  ut  Um 
wmhiiwticin  of  two  mbctanccw,  one  of  vluoh,  »cti&j;  itn  ut  kcid, 
■eutnliiM  mor»  or  1«m  tho  other,  which  then  aoU  u  a  tiu«. 

Hm  ttlt  fanned  by  tho  oombinfttion  ol  «n  kcld  in  ic,  t«kM  the 
lermiution  atm.  Tbiu  the  mlt  ntulting  from  th«  oombbiitlon 
of  taiplmne'  acid  with  (oda  (protoxjde  of  twliuiu)  U  olM  mf- 
IsAoff  of  loda  {or  milphivti)  uf  protosTdo  of  ludtum). 

SuJpkate^pnlMfJ*  o/  iron  la  ■  utt  multinf;  from  th«  COmU- 
nntion  of  M^jhirje  mcid  with  pnntayj*  nf  iro>. 

The  Mlt  formed  by  the  oonbitnatien  of  tn  Mad  in  on,  t*kM  the 
UnniiMtiion  iri-  Thiu  nMjiiAarvM  mi'J  ftnd  mi/a  will  fonn  >  mH 
flnllod  lafykiU  ^  joda ;  Mi(JNhirvw  *rid  u)d  prtAotjd*  of  ire*  wUI 
(arm  nlfnUJc  i^  protarifdt  ^  traa. 

By  tli«  mm-  rule  ««  Wj, 

UfptmlpMit  (//•roJoiyib  t/iftm,  to  evproM  th«  eomUiMtiaii  of 
Ay^piM^TWit  mU  with  proloxyde  of  Iron. 

gjfwwfrtot  ^/rntoMyJe  ^  irom,  b>  «xpr«w  the  oocnblnUlon  of 
Aypom^MTOM  onif  wtM  frototjdt  <if  I'roti. 

To  rcnune ;  the  tOTilnrttoi— 

ATS  is  gino  to  the  «ata  fomMd  b;  en  mU  In  10  i 
mt  ta  the  mite  (omed  b^  u  icid  in  0U8. 

For  nbbrarlAliao  Mke  tho  word  oxjdc  i*  KoMiniM  onuit«d  in  nam- 

InfMllailhat,  Immd  of  lying  mUphatt  ^/'yrelwyrfg  tf  iroa,  orqf 

fNvtoiydlt  ^ bod,  ere  mjt  (imply  tiJplM*  nfirva  or  iWjiAcTf  ^iMrf. 

An  add,  however,  ninjr  conililiM  in  dilTeronl  prapevtioM  wltli  ■ 
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■UM  bkM,  uid  ricr  tmi,  th«  h«M  Buky  combuu  in  ilMfitiwI  (n- 
partiofu  with  Kn  acid.  W1i«r«fi)i«v  when  an  Kcid  oonUiwi  «U  t 
hua  in  «uoh  praportioiM  that  tho  rwuUing  oompoand  hit  en^^- 
Uw  propertie*  of  an  tudi  nor  thoM  of  na  oxydc,  or  btf*,  tix  -ili 
b  oaUed  «  watfra/  ndt  -,  vtob  U,  br  cmnpfo,  tulphatt  of  ftiak. 
whid)  BoUliM  redden*  lltmna  pap«r,  nor  randan  blue  again  dm 
which  hru  boan  roddmad  by  an  kcid. 

If  ihv  proporUon  of  acid  ii  more  than  ii  cootaimd  hi  i 
neutnl  toll,  that  'a,  if  more  thao  one  (X|tii*»Irat  of  acid  ki 
oomblncd  with  om  oqniralent  of  baae,  lh«  ndl  ia  c«Ucd  aa  wd 
mI^  and  fuoh  «alU  have  the  praputj  of  ruildnning  litmua-fapa. 
Thoujth  it  ihould  he  ofanrncd  h««,  tfaaC  Ihia  ia  not  a  diHiKtin 
ohanctcr,  idnoc  ttw  neutral  (alta  at  the  hoavjr  tn«tallie  oxfda  ^R 
hIw  that  prop«ity. 

The  pruportions  betwotn  tho  qmatitir  of  txAd  and  of  hue  ttt 
•jfpr««wd  hj  tho  woTda  ir«f«'.  M  or  (fasro,  fMrfri,  ;<rr,  to  esftM 
that  tha  aod  axitln  in  the  talt  in  tbe  propoHion  of  one  and  a  bait 
two,  thiM  oquinliHits  of  acjd  for  one  eqtilnlent  of  Uwe,  tlna ;— 


Kflulr.orAdd 

. 

Gqui*.  of  Baas. 

Sulphate  of «  bos    =     I 
SeiqulsnTphate          =    If 
Kmlphntc                =    t 
TriRul|>hiLtc              =    3 
QuitdriauliihaW         =     1 

+ 
+ 

+ 
+ 

1     neutral  aalt 
\    ViuidMlL 

Portulphatc  of  ft  boM.  expnaaw  that  the  salt  contAina  the  |,iaatc«t 
nmnberof  equivaluDtaofacid  which  can  ooroUnc  with  on*  miio- 
ratent  of  tliat  haac^    A  ponailt  i*,  therefore,  alwaya  an  acid  aall. 

If,  on  the  contr&T7,  it  is  the  propoition  of  taae  wblcfa  pradoau- 
natea  in  thfi  luuir,  the  «alt  is  oaUed  a  lianc  nit,  and  th«  word  «aA 
in  prefixed  (n  the  nnnie  of  Ihc  suit,  thiu  tahiKHatt  of  U«d,  nW- 
Intte  of  biimulh,  muan  that  thuiL-  anlta  oonaiat  oS  two  aciutralenU 
uf  oxjdeuf  Itrsd.orof  oxydoof  Mniiiith,  andof  only  oneequiTalMit 
uf  acetic,  or  of  nitric  ncid.  TIm  number  of  oquivalente  of  baae 
ooiublDod  with  one  cqnivalmt  of  acid  it  ofl«n  expr««sed  b;  the 
words  mquitaiie,  bibofie,  Iribatie.  lie,  thiu  U6iinc  eArommtr  ef 
trad  ii  the  name  of  a  lalt  oonsistiiig  of  two  equivahmta  of  pro- 
toxjrle  of  load  and  one  tijulv&Ient  of  duontc  add. 

When  a  non-uwCallic  body  eontbliMa  with  a  oiHal  to  (ara  a 


AND  NOMRKCLATURB. 

Mnpound  which  ii  neither  aeid  nor  b*«c,  th«  terminfttiMi  trtt  ii 
aMei  tn  Um  iion-m«(«Uio  )kn>7,  thus : — 

Sulphuret  of  Iron, 
Sulphuret  of  nMrairj, 
Oufenrvt  of  boo, 
Aneoiuret  of  petanf  sn. 

bmh  ■  eombiiution  of  lulphur  with  iron  nr  iiMirciir^  ;  of  oubon 
irith  iron ;  of  ftncoio  with  putujaiuin. 

Pormorl/,  the  ifaiipla  boitlta  wore  divided  into  fnipporttm  of 
cumbuttloo,  ftod  OMnbMtlbte  bodiM.  Thn  siibitancni  coJtfd  tup- 
porUn  of  ooinbiutinn  wcra  nxj^"!,  iodini^.  chlorioc,  liromiao  uti 
fluorine;  tnd  klthongh  micli  n  division  can  no  loogcr  be  rcuittcd, 
Uw  aiulofcj  of  the  word  oMe  hu  been  retained  is  this  oountry  to 
eiprcw  the  combiuntioiu  of  thew  bodice,  nundr  : — MIm,  cbk» 
rinc,  bromine,  and  fluorine  with  other  non-n)<4a11i«  bodies,  or  with 
tnetitU ;  and,  therefon,  whlbt  the  oontinvoul  chtnaiate  m;  ; — 


Oblorurct, 
loduret, 
BTomaret, 
FluoruTDt, 


"1 

■ot.      f 
*t,     ) 


Chloride^ 


f 


PlnofUh 


With  lhi>  alight  diircren<i«  in  tho  termination  of  the  eompovMl,  if 
the  noa-iuteUic  bud^r  i*  oapaMo  of  oombimng  with  the  other  body 
In  MTml  pToportlonft,  thew  propottioni  are  azpnvfd,  m  for 
ot^ika,  by  the  word*  preto,  Mi^i,  M  or  JmM,  M,  fwedra,  pmta, 
Afr,  to  expTG*  that  one,  one  and  a  half,  two,  three,  fo«r,  fin 
equinlente  of  a  non-nM!(alli«  body  ar«  oonbined  with  one  (iqtti- 
talent  nf  another  timpio  bod;,  thui : — 


Sulphur.  +  Fotaanum. 


Prot-Mulpliuret  of  potaalum  = 

. — 
=    1 

eqvir. 

+     1    aqulv. 

Seaquiaulphuret           do. 

11 

do. 

+     1       do. 

Bi  Of  deatonlphuret   do. 

t 

do. 

•f-     1       do. 

IHmliitnirtt                <ta. 

a 

do. 

+    1      do. 

Qnadtiieulphnrct          do. 

4 

do. 

+     1       do. 

Peataaulphnict           do. 

i 

do. 

•f   1     do. 

S1«  CHRUICAL  CLASSIFICATION 

In  the  (une  war— 

CMoHotf.  +  Tin. 

Prolocbloride  Oif  tia    >=    1    eqniv.    +     I     eqnivJ 
Bt  or  d«ut««hlofid*    do     S       do.      +     1      <ik 


8ULPHOS.\LT8. 

Bitl|iboMlM  kK  c«inponnd«  raealting  froni  tbo  oombiiution 
MrUin  nulphurrti  with  other  niilphurcU,  radi  an^  lor  exUB| 
niphuret  ofearbon,  nod  mlphnrtt  qfartenie,  wliiob  cut  OMnUntt  « 
mlpiurtt  o/potamnm.  iiuoli  combin&lioiiii  are  cklW  n//iJk»Mr& 
al(  nfpntutk,  »ud  n^AorMiNaJf  and  ni/pAar«nHf«  nfpeliuk.  Tb 
lumM,  now  gmenlly  adopted,  aro,  licwever,  vary  otiiBCtiMublfk  1 
miM  they  an  oontrar  jr  to  tli»  spirit  of  tli«  nomeaolature,  ri&oa  t( 
would  iMd  to  bclicTc  ihiU  thoM  cixnpoandi  cooaiat  of  aulpb 
QBriMn,  and  potaah  ;  or  (ulphur,  nncnic,  and  potaih,  or  nth«r 
■OOM  oiadd  ooDtaining  lulphur,  cnllod  tulpbocubooio  add, 
•nlphariEiniic.  <yt  «alphiu«mioua  acid  with  potaah ;  whilat  in  real 
tbo  abuTc  cotnpouudfl  tm  the  rMulc  oS  tho  cocnhitution  of  I 
pkurtl  ^  imlamHrH  with  sulykanl  i^<«rAoa,or  viltix  petilaaUfhm 
^wnir,  or  with  friW^arrf  <^artmtk. 

Tll6  pfitl'tnJfkiirti  ^artmie,  (one  equlTalent  of  arasnie  +  ' 
or«alpbiir)  honrpvttr,  hat  bum  ctUoi  tulpba»«B>e  mdki;  bwM 
tbc  nuinlwr  of  equivalent*  of  milphnr  in  that  nJpburet  ia  the  w 
atthat  of  cix/g«ii  In  anmic  acidjiiacaet;,  onee<iairaleatof  ana 
+  Ave  of  Qxyttea,  thoa  :— 


Pstttamlpharet  of  anenie 
or 
Sulpharaonic 
Atwnicaoid  . 


I  of  anenie  \ 

>  =  1  eq.  anMnic  +  5  eq.  aulphui 
ic  acid    .     J  ^M 


=  1  eq.  anetuc  +  S  eq-  «1 


I&  Ui«  tune  mftniur  Mtnfylmrtt  </  anemic  (one  eq<ai««kat 
wriiaie  +  Ihrea  equinJonU  of  aulptrar)  baa  bora  («IM  ni(p*a* 
nioM  atiU,  bocauH  the  number  of  oquiraleote  uf  aulpluiT  la  t| 


AND  KOMKNCLATURB. 


M 


id^tuct  It  the  MUne  M  thai  at  MTgen  In  uMakuc  hckI.  tiMndf, 
OM  oqunknt  of  inonic  +  ikfM  v^nUnU  of  aulpbur,  thiu  :— 


maic    \ 
cid.     ) 


1  «q.    ftTMoio  +  3  cq.  Hlphur. 


Trifulphurtt  o(  >rHiii« 

or 

Sulplianeniou*  Mcid 

AraeniuiM  Mid    .    <b    1  «q.  nnenio  +  9  »q-  ox^gm. 


ChloridM,  bromides,  uJ  iedidM  turae^oiM  oombiac  to(Hh«T 
tod  farm  mIU^  which  may  b«  ■MinilaU'd  to  the  lulpbotalte ;  thu* 
lh«  oomhliuUco  of  cUorHi  ^  foU  with  tUariA  vf  po(«Mf«M  Ii 
c«]l«d  vkt»n-amnit  ^  pot«A.  Tho  combiDatian  of  rUoriJe  ^' 
f-htiimm  with  tA/orU*  o/  f'OtMmin  ti  ntllcd  cAioro-/  talimut  ^ 
fvtaih  ;  thcjr  M«  aluo  oJlod  pottmio-fMhriite  ^jfM.  Uid  fo'snifr- 
eAipriiif  Iff  flalinu^,  and  likcwUo  AmU*  ollwwff  ^  )>ohiMJiWi  aod 


ALLOTS. 

The  coniponnde  which  rosalt  frctii  the  coahbutlonof  thenwIlJi 
with  tuh  other  >rv  called  alwth,  hnl  when  atrtiiry  form*  |»rt 
of  tho  ■Uo)'  the  ouiiipuuac]  is  called  oii  iit«L4ita. 

AUtf  ^  gM  »md  tilctr  noans  UiMvfbra,  ft  oooibiuitkii)  vt  goM  | 
wtthiUfW. 

j^rhX^jih  <^  JmJ  meknt  k  conibiiwtMn  of  mcranrjr  utd  ha4- 


BX0BPT10H8  TO  THB  NOMaKOIiATORlt. 

Protoxide  of  h;dfogtti  la  i 

iHutllj  «lk>d  Wftt«r. 

Deutoiyde  ot\ 

hinoxj^  or  >  of  hjntrafn 

n 

Oi7g«ut«d  w«c«r 

p«n»7da      ) 

VhrogRrol  of  bydicfM 

K 

AtRHHWik. 

Kilngu«t  of  cuhon 

U 

OyMMflML 

BjdlMnlphiuie  »cid 

t» 

SulphitreUed  lqrdn|«n. 

fi^jrdrochloric  Mid 

<■ 

Mimatiio  K*i 

Mkicuid 

n 

Silica. 

m 
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SetquIoxTda  of  tirooiuiim  b  uititU;  ctlico  Klreool*. 


BMquiox]rd«  of  ^udaium 
Soaquioxjdc  of  ■luminium  „ 

f>Kfd»  of  rttrinui  „ 

Oxyde  of  DugMsUun  „ 

Oxjin  of  erbium.  „ 

Osjrdc  of  terlHunt.  „ 

Oqidt  of  pelopiiun.  „ 

0:^d«  of  nbhium.  „ 

Oiple  of  oeriam.  « 

Oxjdo  of  bntluinhim.  „ 

Osjdo  of  didjminin.  „ 

fVotoxjrde  of  csloium      —  Lima. 
Protoxjdo  of  bkrium      —  Bunrtft. 
ProtAXTdo  of  Mrontium  —  Strontift. 
ProtMcjdc  of  potaMtiuD  —  IVMuh. 
i'TOtoxjrde  i>f  wMlium       —  Sod*. 
tVitoxTde  of  litliiuiD      —  Lillila. 


UluoinK. 

Aluialn*,  or  dftjr. 
Yttria, 
MitgnciiM. 


luIlcaliiM 
TMnlia. 

liUktiiM. 


Htbrati  ia  the  oftRte  givtn  to  lh«  eontpounda  Kvnlttng 
the  oomhiaitUolM  of  iralor,  tn  doflnllo  propoiti'ini^  «rith 
buoti  Mid  ulta.    Thai  phoqihorio  odd  In  cotulnnind  with 
Comu  3  hjdnt««,  whidi  mre  TMpcctiveljr  nllvd  Monahj 
douto  or  Inhydnttd,  tor  or  tiihydnitcd   phocphorio  acid, 
that  1  equinleat  of  plioqihoTH  acid  it  oooihlned  with  1|  2,  3  i 
vaUola  of  water. 

Cfitnidt  ia  the  Dumc  given  t->  the  comhlnitiiona  Mrrwpondtog  to] 
tho  clJoridet.  il'c-     I'n/locyaniJe.  kiiy^nidr.  mean  a  conibinatiai 
of  I  eqid*atcnt, ;!  otiniralenta  of  oyanoitcn  with   1  oqaiTtiloBt  of 
another  eiaiple  body. 


08  CHEMTCAL  BQUIVALEKTS.  SYMBOLS,  AND  KOTA 
01'  IWIUKS. 


Frooi  a  coroful  aooBlnatlofi  of  bodJoc,  chcBnitfa  ooaoMTit 
to  oonaiat  of  inSnitd;  nnall  particle*,  «rhi<ji  li«Te  beta  lalM 
nwbratM  or  afsnu. 


AND  KOMEKCLATURE. 


<lfl 


Tlia  OOOatitNtiM  of  ■  molfc^t  or  atom  Tnries,  «f  want,  with  Um 
klad  of  nbMMioe :  thai,  for  cumplu,  thcmUunileof  ksloipUbiMlj 
ia  of  ancoultj  oompoMd  of  tSmfia  noleaalea,  wd  w  ft  eompouixl 
bodj  i*  «  oonUiulion  «f  fimpis  MilNtMWM,  «m1i  molecule  <it  b 
oonpound  bodjr  ia  »  compoand  molcculv,  UiiU  ia,  containa  kU  tha 
•laawnta  of  wbkh  the  compound  body  oonuiU,  and  In  bbe  mna 
ptgporlion.  For  eumplo,  if  we  Uko  iroa.  Mcb  malaoula  of  iron 
«oiHiata  of  pvta  of  ft  almUar  Ud4,  vatij,  of  ina ;  but  if  ws  taka 
aoyrft  ^JPM  (ozn*"  ■b'  (tob)!  Mob  molaoule  of  lliat  MUnpound 
will  ccmaiat  of  oxfi^  anil  itod.  »iid  In  lli«  nino  jVToportiona. 

>*ow  the  name  of  ehtmUal  e^tiralnl  hu  b«oD  gircn  to  tb«  nnm- 
bara  which  r«pr«aent  the  wvigfau,  or  wMgfaabla  pottiMia  of  the 
variomi  viihatanwa  which  may  cuiiipl«4a)j  roplaoo  each  otbor  In 
tthemicol  coniliiiuitioQt. 

Fer  exftmple,  if  we  take  40  part*  in  wrii^ht  of  pi)T«  anhyitrotia 
•■IpbQrio  ftdd,  or  ftayqiumtity  of  oqueom  Mlplmrie  acid  coutala- 
iflg  axactlf  4<l  parta  In  weigbt  of  ftnh^droiM  aolphiuis  Mid,  and 
ftdd  thervto  lime,  or  nagneaia,  or  todlL,  or  petMll.  or  1)ftr]rt».  or 
oxyda  of  load,  A«,  fto.,  or,  in  fact,  any  ollwr  haao  ;  until  the  add 
ia  oonpletclj  aaturatod  or  tioutraliaod,  we  find  that  the  quantity 
of  each  of  tlw  baaea  required  to  obtwn  that  cflcct  will  be  ai  fol~ 

lowi; — 


Una     .       . 

SA  parte  in 

waight.- 

V 

HtgMdft      . 

18 

do. 

i 

FSatuniteerr  Mutni' 

flMft      .        . 

33 

do. 

y 

^  in  exactly  40  part* 

PDlMh    .         . 

4a 

Ao. 

i 

'    ift  weight  of  pure. 

Baiyta  . 

■n 

do. 

' 

k  dry  Bitphnrie  add. 

Oxydeof  lead 

112 

do. 

; 

And,  tber«fore,  ttie  rceult  will  be  2i4  of  lime  +  40  of  wl^utio  acid 
^  Ua  el  fulphate  of  lime,  tbua  : 


Ub«              .    S8  +  40  —    ea  Mlphate  of  line. 

HigBCdft       .    32  +  40  ->     71  do.  of  magncna. 

PoUih    .        .    46  -f  40 «    8»  do.  of  potaab. 

Baryta   .        .77  +  40  —  117  do.  of  luTlft. 

Osydaoflnd   US  +  40  —  Ia3  do.  of «>yd« of laad. 

Oxyda  of  ooppcT  40  4-  Jo  —    80  do.  of  otydcoToepiMr. 

kvA  10  on  with  the  other  baow. 


•90 
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Sboo,  then,  rariou*  wrigliU  of  bawo*  ci*cUf  salunte  k  QniTonii 
wciftbtuf  lulphuric  ucid.  which  It  rtfircMntcd  bjr  44),  Lh«y  M«Mid 
to  bu  the  i^uiratmt  wvigbu  of  that  qauitiljr  of  kcid  i  tlM  b  W 
njr,  the  weight  of  sulphuric  acid  bang  40,  and  tb«  weif^t  of  line 
naotamrj  t«  mIumM  that  i^uiintitj  bf  add  lieiag  tS,  lh«M  nuBh 
btn,  40  and  3^.  arc  raipoctivul}'  oaUi-d  (lie  cquiratcrDbi  cf  thCM 
•u^ataoc(.«,  UtauiNi  tliej  are  capable,  iit  Hum  proportiou^  of  ■!» 
nUiitg  laoli  olLiT  uuctl^r  -,  and  for  the  aaiM  reafon,  tbe  sqoinlcM 
of  mlpliate  of  lime,  br  example,  rwnltiog  from  the  romliiaatkei. 
is  (aid  to  bo  6S.  If  tbe  operator  were  to  pour  a  quantity  of  Uqoid 
coniwniiig  4A  part*  in  wci|(ht,  for  esample,  of  pare  njiliTdroua  eat 
phurio  add  upon  18  parU  in  wctghlcf  migneatai  he  nould  have— j 


I  equinJeni  of  loagncila  .    ih  le 

+  1  equiraleot  of  sulphuric  acid  .        .    ^  40 

^  1  equivaUnt  of  nlpbatc  of  magnecia  58 


And  A  part*  in  weight  of  sulphuric  acid  would  be  left  in  exc 
that  >■  to  MT,  uocombinod,  or  what  ii  canad,in  a/ree  ttate. 

Ill  the  loiuo  luuiner,  if  the  operator  were  to  put,  fur  cxanf 
SO  grains,  or  lb*.,  or  ewte.  of  mognceia  into  water  oooUlni&g 
gndru)  V  tba,  or  cwti.  of  pure  dr  J  nilphuric  Mid,  be  would  hat 


I  cquinleiit  of  mi^ema 
1  oquiralent  of  aulphuric  act 


18  gr.,  Iba.,  or  i 
40  do.   do.         io.' 


1  oquiralent  of  sulphate  of  magneaa  £9  do.  do. 

And,  therefore,  fi  grains,  lbs.,  or  ewts.  of  nugaeftia  would  be  left  ia 
excMt,  that  Is,  unoombtned,  or  In  lhe>rr  »talt. 

Iaih*  (protoxjde  of  oaldum)  ecnsisU  of  1  equinJcnt  of  «aldwa' 
combined  with  1  equivalent  of  oxjrgen  ;  neyaeiui  is  litairbo 
oouilnnatian  of  1  cquiTolent  of  inogneeinB)  with  I  oquivalent  of 
oifgen,  and  so  (drth.  Now,  the  equivalent  of  oijrgca  b  8,  that  ia 
to  mif,  8  grafauv  Il»i  ^  c^ta.  of  oxTgen  eDmUae  a>  foUows,  with 
tb*  Rutala  hen  ncirtiMwd. 


I 


AND  MOUeNCLATfRK.  <?l 

I  >fli»llPt  1  •qulralnt.  I  oquinbrn. 


aoomktum 

+     »  oxygen 

= 

iH  liuiv. 

10  BUIgDMlllin 

U  lodliuii 

+     S     do. 

•f    B     d». 

^ 

18  imgaciia. 
38  tod*. 

40  potMNun 
A&  buium 
104  iMul 

+    8     do. 
+     8      do. 
•f    8     do. 

- 

7"  WjrU. 
li:!  protoxjdecftMd. 

And  CoOMqUMitlf — 

1  «<ialiiiitcot. 

3  «t<]ii«ltnU. 

1  cqultalvoL 

104  lead        +    IS  oxygtn    =  120  of  binoifdo  of  Itad. 

From  thoK  eipUnaliou  the  reader  nay  now  cunecivc  thai  lb* 
equivBlenU  of  tuMtanM*,  for  uunple.  UiAt  of  vinipla  bodies,  ii 
known  from  th«  doUnnination  of  th«  poudenble  qiuntUiM,  tint 
ia,  the  rMpeolin  woigbt*  of  nich  bo^et  which  may  nfihnr  Malt 
other  tn  nliiM  oooipounili  •rilhout  altcrinK  Ihrir  aratnUnllMl) 
or  flnm  tba  <(BBiilitj  of  oxTfcn  which  Ibej  may  abMrl^  «r  wlilob 
IM^  ba  nidaeed  bjr  anotber  non-tDcCiJlic  body.  For  cxawplo,  ax- 
periaBoe  hu  *fauwit  that  B  p*rt«  iDweiefatof  oxj^n(I  c>]uivBloiit) 
m»j  flomblne  wttb — 

I  e^lvalMil.  1  •qnhalMil. 

flflofbuium     tofonn    77  of  oxjde  ofbariiun  (buTto). 
71  of  biiiiiutli       „         T9  of  oxfie  of  bimtitfa. 
A  of  oarbun  „  14  ofoxTda  of  carbon. 

30  of  cobalt  „  as  of  otjio  of  cobalt. 

lOe  of  alvsr,  to.     »        1  IS  of  oxfde  of  al\'cr,  iic 

B«l  kt  U*  fgppoaSi  now,  that  wo  ibould  wlrii  to  eonTOt  tlwar 
tfxyim  into  Riilphur*4« ;  it  in  cTidont  thnt  wo  mart  replaoo  tbo 
qtiantit;  of  ox;t[cB  (tumdjr,  cif;ht  fuU  Ui  Height,  which  U  Um 
•qnifalcnt  of  oxf|[en)  by  a  cvitain  quuitity  of  aulpbur,  iBchat 
to  take  up  and  oombine  with  tli«  whole  of  tbo  Muplo  bedjr.  On 
tnriag  tfaia,  it  ha*  been  (ouikI  bjr  exporimcnt,  that  the  quantity  of 


in 
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sulphur  nxiuind  to  ooiav«rt  tike  aWre  vdghU  ot  the«e  i 
into  Ku]phuTct4^  wu  10;  or  in  other  word*,  that  I'i  paiia) 
or  sulphur  were  reqiUred  to  fona  1  equinlent  of  iiulpbii 
of  tlioMid  Nbstaaood  tJiua — 

1  (i|UliBl«nl.  1  (i]uiiiilcnt.  I  (y|uiirklcnt.  | 


OSlMrium 

+ 

Hi  tulpbur 

B 

8A 

■ulphurct  of  b*riiui 

71  bianuth 

+ 

10      Ao. 

<= 

nj 

do.        bbnul 

fieubon 

+ 

U      do. 

== 

22 

do.        ewbon 

30  cobalt 

+ 

10      do. 

= 

40 

do.        oobkU. 

108  >Uver 

+ 

l(i      do. 

K3 

124 

do.         lUver. 

4()notaMlui 

i>  + 

Id      do. 

B. 

M 

do.         potMd 

Th<  (ifuivticiit  of  oxygea  bdog  8,  that  of  (ulpbmr  b«to| 
(or  double  the  wei^l  of  tbu  oquiTkknt  <if  oxjiim),  it  la  mU 
lliat  lij  the  inupte  fwM  of  cbau^ng  I  equivnlemt  of  oxydo  ia 
«quitaluat  of  Miiphuret,  the  equlvtknt  of  each  mlpJiuret  willn 
B  parte  Id  wdght  more  than  the  tome  etjuJndcQt  of  eaoh 
live  (isjrde. 

In  tbo  wme  muiner— 


r  eaoh  m 


/     6of  oxj'gen  lofbrm  116  ot  oxxdeofnlvn 

lOB  of  sllvor J    IRof  nolpliur      „        134  uf  sulphuret  do 

nlll  takej    3C  of  chlorine     „       144  ot  chloride     do. 

(l!t7«fiodin>,*c.  „       ISSoflodMe         do, 

And  the  alwva  ^tuUliM  «f  offgan,  of  *u1phur,  of  chtorlnet  bw 
Miat,  wQI  fmfO&nij  eogolnBe  with  HkS  of  nlrer,  40  of  po 
nun,  (10  of  iMuium,  71  of  biimutb,  ice  m  the  toUowing  i 


J  eqciirUpnt. 


I  «^uiT>ln>L 


I  cquiinlcnL 


Bofoxjgea      +104  lend  =^113  ofoxj^tle  oftokd. 

16oftulphiir     -t-  40  potABsiuui  =3  66  of  aulphuret  of  potMtii 
36  of  cliluriae    +  <i!>  burium      olOTi  ufeliluride  ofUuium. 
187  ot  iodine       +!0B  silt-cr         =2:15  ufiudido  of  uItw. 
7A  BieMoic,  Ac. -f  3U  coliiilt.d:a=^l(>5  of  Arwniont  of  cobalt 

8(006  Uien  these  quanUtiM  ire  (•^uivnlent  to  each  o4her,  thai 
may  euotlj'  replace  each  otJier  hi  ehoiuical  combitiatiofm,  thej 
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1 1«  b«  thf  rwpociivc  ciiiiiriit<<nt«  at  oiyRHi,  ndplnrr  dlw, 
diloriiir,  iodina.  am-iiic,  iie.  The  rIioiv  nunben  ut  itlkliwl  to 
*  *taiidttnl,  which  U  Aytfroyoi  tokuo  M  Ui«  luiit,  tliot  ii  toiaj, 
Ukiug  tilt  equinlcnt  of  hydrogoD  m  1,  th*  equt««lent  at  oxjg«a 
ia  8,  Uiat  of  cubon  7tV.  of  iron  2t),  of  mercurj  lOu,  of  »oda  S4, 
ftc,  fto.  On  tb*  continent,  oxjucn  i>  ttkm  m  tlw  unit,  «ad 
Ifaortfbro,  in  tiut  Kal«,  oxjrgcn  being  I.  hjdrogoB  it  12.£D,  cubon 
7i|inM8ftO,ii)erourf  I'J.fid.  d.-c.  IuMDlvr  to  nducw  theaumbenof 
Hi*  oxygen  ttale  to  tlic  hjrJroKni  tcalo,  divid*  tho  oquii^oBt  ae- 
cordiaK  to  tbo  oxjrgen  Kali.'  bj  13  0,  tlue  rwult  ii  the  niuiviit<uil 
acconJioK  to  the  bTdrageb  tole  ;  Utd  ncr  Prryd,  ninltiply  the  v<iiii> 
valeut  according  to  the  hjdiogto  (cftle  bjr  li.Si  the  rwult  i«  ibe 
oqiiivfilvnt  aoGording  to  the  oxygen  tMlc  Wo  glrv  km  a  liat  of 
kU  tho  finple  mi)«tanMs  «t  pretent  known,  uilh  tbdr  eqninloitti 
on  both  tcalM,  wit  tlxar  •jmbok. 
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V  oriMt 

Oompoandi  being  combtnktioM  of  anpU  bodi««,  hy  MUing  tft- 
mtther  the  number  of  equitaleoti  whkb  ooMtitutc  the  compound, 
the  f^niralntt  of  lbs  oompound  b«coni«  ksewn.  For  oxtnple^ 
mjpliuric  idd  b  ft  eomponiMl  couMing  of  en*  oqunlont  of 
■nlphar  oomUned  wUh  three  equinUnt*  of  oxygon ;  now  line 
oqninlent  of  nilpbur  bdag  16,  nnil  thftt  of  oxjgtn  8,  the  eqai- 
nlont  of  (ulpburic  Mid  b  10  +  S  X  3  >»  24,  (hut  :— 

I  equlnlent  of  lulpbur  .  .    ^    is 

3  equlvalcota  of  oxjrgeii  (0x3)        .    =    S4 


1  cqtiivmlMit  ofeulphurloaeid 


40 


Ilia  oquivftli-nt  or  aulpliuric  &aid  iheroforo  »  4fl, 

In  lli«  Biiiiic  ninnncr,  mda  (oxxdo  of  todnim)  ooneifU  of  one 
eqnirftlent  of  •ndiiim,  and  of  ono  cquinlent  of  oxTgcn.  Xow,  Uw- 
equivKtoDt  of  MKlium  b  24,  md  that  of  oxjgeB  b  8,  thanfonj' 
M  +  6  =  »a,  thu(.— 


i 


I  tquivBlent  of  todiotn 
1  equivsUnt  of  oxygen 


=     24 

=        8 


1  ttitdmlMit  of  teda 


=    32 


Ailphat*  ef  Mdft  m  n  conpouBd,  coiubting  of  one  eqnhalent  'it 
nlplmric  acid,  and  of  one  eqninlont  of  aoda.  Now,  the  equinJeiit 
of  wlphsrlc  acid,  we  Iiato  juat  aeoi  b  40,  and  the  cqui^'alnil  of 

K  B  3 
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rodft  ii  3i,  whicb,  added  togetbgr,  juakta  73  u  tbo  etiutnldit  of 
aul|ib>tA  ot  kkU,  tliiu  L-- 


I  cquivnleiit  of  mlphuric  add 
I  cquivniviit  of  soiln 


40 
33 


1  eijuivnicnt  of  iiilphaLo  of  toda 


78 


8  e((tiivaleoteof<klaiiiio[um(E 
3  equiraleuU  of  nxjpra  (=3  I 

1  equivalent  of  alwniBa 


>  I.*)  X  8}    =     SO 
X  3)     .    =    M 

.    =     SO 


By  nteniag  to  Ibe  abort  table,  nre  find  tbe  oqaivalont  ci 
aluminium  8t«t«d  13,  trliat  la  the  eiiuinlcnt  of  aliuiuna  ?  If  w* 
know  tlio  cocnpoation  of  aluiuina,  that  ia,  if  we  kiiow  iliat  it  con- 
titla  of  two  eiiuinlctit*  of  olumtnium  and  three  exjnivalenta  of 

toxygea,  (he  oiuwcr  it  37,  for 
th. 


The  (Niuivu.tent  of  alumina  ia  thcreibre  50. 

Whnt  i*  tli«  equimlent  of  boradc  add  t  Borecic  acid  cotudats 
of  oiM  oi)ul*alent  of  boron,  and  tax  equivalents  of  oxfgto, 
therefore 


I  oqutroJeDt  of  boron     , 
6  equivnlciit*  of  oxygen  (e 

I  equlvatont  of  bonuic  Kid 


<a  X  6) 


=     SS 
=    48 

=    70 


What  b  the  equiTalent  of  seaquIoxTde  of  bisnnth  1  Sesqni- 
e«  jde  of  blamnth  oonsistc  of  two  •quiTalente  of  biamutti,  and  ihrt« 
of  oxygea,  therefore 


9o(|tunlcnt8oflMHnuth(=71  X  i)'.    b  142 
3e(luit)Lletit8  0fox;ge!ii(=x&  X  3)    .    =■    SI 

1  equivalont  i>f  leequiosydeof  UsQiaih    ^  108 


Tho  third  column  of  tlic  tnUe  (page  fiSA)roiirked  hydrogen  sa  |, 
Frout,  cipreeeee  tlie  nutubor  of  llio  equinlent*  of  mitvtuMO  on  the 
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hjrdngm  B«U^  knt  raprcMittttliscquivikataorkjArageBMcoii-i 
ImlMd  ft  wlMlt  ttumbv  of  iImim  in  tb»  eqwlfalenta  6t  the  oUi«r  ' 
(implo  bodio.    Tbia  hypothmU  of  Dr.  Prvut,  within  Ui«  lott  few 
yem  reoeared  *  new  impattM,  uid  htm  verified  for  n  ccrt«iii  num- 
lier  of  (uUttanoM  by  Duibm,  mnd  «tber  caunuDt  chcniiiU,  vbo 
McvTtiuoMi  tliat  thv  M|uiYitIpuU  uf  lbe*c  liudiM  mat  uultiplM  in 
whulv  iiuiiilx-n  of  that  ol'  hjdiog«ii.      It  i*  impeMfUo   to  wy 
iihi>thvr  I>T,  Prout'a  BjrKt^ii  u  ajiplitablu  to  all  the  rimple  boilti^  j 
c«peeuLlly  to  tliow  tho  cquivaJciU  of  whlcti  ia  hnvy,  u  Eur  exiai|il% 
loAd,  and  ntarly  all  Ibo  other  tactal* ;  Wt  It  la  certain  that  tU 
aimplicitj  r«nd«rt  it  uztroinelj*  «caveni(«it,  a*  it  obvialM  the  tiM 
uf  fraotiona,  trhich  are  ao  difficult  to  commit  to  meniMy. 

In  the  »«eond  column  of  the  table  giren  at  p*ge  S2.V  < 
lettcre  may  be   obaorved,  namely ; — Al — Sh — Aa — Ba.,  Ac^  tati 
Theae  an  abbrorialiou,  or  ■ymbole  of  tho  namaa  of  tlio 
bodlea.  which  an  thua  reprcMatcd  by  the  fir*t  eapitkl  letter  4 
their  Latin  name.     It  may  be  remarked  that  when  the  noiMB  i 
two  or  more  RiibctanoM  b^n  by  tho  ntxiuf  Utttor,  a  «««ond  ardJiiHr]r^ 
or  Buman  letter  in  added  in  order  to  dialinguiah  thatn,  thai  ^— 

BoTM  ia  rafmwil^  by  B 

Barinai     „  „  Bft 

Binauth   »  „  IS 

Bremine   ^  -  Br 


Theae  lyntbula  not  only  tre  ropreaentative  of  the  naiae  uf 
the  >ubcl«noo,  but  at  the  aame  Ume  alao  ther  «>]>(«■>  thai  U 
ia  eo*  aqiUTalent  only  of  the  nibatuio*.    By  pladng  fignrca  aom*- 1 
timet  befero,  BOOMtiinei  after,  tboMi7mbaU,olM«niBtaar«cfialiM 
to  axfnm  r^wdlj  Hi*  number  of  equivaUnU  wliioh  mj  be  eoo- 
taincd  in  any  oompound ;  for  azaB|il«,  11  itud*  br  one  «qulva>  . 
lent  uf  hydrogen,  and  CI  for  one  equinioU  ofcUeriae.  but  whes  { 
they  are  iMt  together,  l1iiu,IICl,  the  ncMwnor/efimiteezprMNsI 
thM  one  equinlent  of  hydronea  haa  eombaaed  wHb  one  equivalent 
of  chlorine  to  (arm  hydroehkiric  acid,  and  tlMreA>re  UU  nteana 
one  equivalent  of  hydroohlorio  ncid. 

In  the  nine  manner  the  fymnttti  or  notation  of  Baryta  (pro- 
toxydo  of  barlnn)  ia  BaO ;  that  ii,  n  oouUnatioo  of  one  o<|iunieBt  ^ 
of  barinm  with  one  oquivalent  of  osyxen. 

Ikit  if  tbe  compound  oondela  of  one  equivalent  of  a  body,  and 


i>M 
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w:%-cnil  equivnlenti  of  sMthsr  body,  then  a  •mill  6pm  or  cypher, 
indieating  the  numlier  al  vquivtlmUt  U  gtaeniij  placed  at  the 
foot  of  Ibe  Bynbul,  and  a  liulo  below;  that,  the  Gnt  fonnula  ia 
the  laat  oohuun  or  oijgaMted  ooaipaanda  i*  M,  0„  vhidi  ncwu 
«  eompound  ooDiIsling  of  two  cqalvalcala  of  aluinitilum,  and  tline 
oqatTslenti  of  oxygen  (aliuiii&a).  C0>  refir«MSiM  one  «ijuivaleal 
vt  carbon  irith  tiro  wiaivnlenls  of  oxygen,  thai  is,  carbonie  »M. 
Tlw  formuU  of  •u1pburi«  acid,  whicb  oonaiatfl  of  one  c<)uiTaJ«Bt  of 
•alphur  nnd  tiaix  equivnlcnt*  of  oxjrxen.  U  notod  30ii  Ffl^O* 
niMuu  iivst|uiox;di!  of  iron,  fonnod  of  two  cqiuvatrala  of  iroa 
(Pemun),  and  three  eqiuvaicnta  oS  oxjgea. 

Now,  when  a  large  figure  b  placed  at  the  bc^nnioit,  and  on  the 
l^-^i*d  lido  of  a  Rymbol  or  formula,  it  multtplic*  all  the  oquiia- 
lonta  which  fivllow  on  the  rif[fat  ndc,  until  the  ^ga  ■+  appear*. 
Thiu,  380,  repretonta  two  t^quivaleoU  of  sulphuric  acid:  and, 
therefisiro,  the  bnnohi  S  80,  +  PoO  means  two  e<|iUTal(Bta  of  nl- 
phnrio  acid,  plv*  one  equivalent  of  protoxyde  of  iron. 

If  iro  wiiih  lo  rupreaent  the  oomfauiation  of  two  btnaiy  cotor 
pound*,  »uch  ta,  for  enunpte,  tbat  of  an  ncid  with  a  liaM^  the  acid 
(faouM  be  Kpwaled  from  the  baae  by  a  ooiuma ;  thus,  sulphate  of 
i ton,  which  neulte  from  the  oombiaation  of  iulphuriuacadSO,ir)th 
protoicyd*  of  iron  FeO,  it  asproMed  by  the  following  (urmula ; 
KcO,  SO,,  and,  thnufure,  the  foUowing  equation.  PcO  +  SO,  ^ 
FtO,  80i  u«aiis.  uoo  iiquiviilent  of  ptotosyde  of  iron  <FeO),  co«d- 
bioL'd  wilh  otie  equit'^ent  of  Bolphurlc  add  (SO,),  ptoduoee  ove 
cquimlcnt  of  milphnte  of  protosyde  of  troo  ;  or,  as  it  ■■  navally 
calk-d,  protuaulplmte  of  iron  (PeO,  8(^). 

In  the  same  manner. 


8  EC,  80,  means  twi)  equivalents  of  sulphate  of  petaah 

KO,  260)  incans,  one  equivalent  of  potash  oonblned  with 

two  c(|iiivnlcnti  of  eulphuric  add,  or  one  equivalent  of 

bi^ulphnk-  of  putaalu 

S  (KO, :!  SO,)  inoktia,  (wo  equivalent*  of  biiolphate  of  p><a«li 
Water,  which  is  cuiiiposed  of  ouo  equivalent  of  hydrogen,  and 
Doe  equivalent  of  oxygon,  is  represented  by  HO;  and.  thereloR, 
S0|  HO  means,  ordinary  hij^Iy  conc«nt rated  sulphuric  ackl;  that 
is,  tulphurle  aoid  eouloining  one  equivalent  of  water,  or  mon^ 
hydrated  sulphuric  auid. 


I 


AN-D  KOMENCLATtlUb  Ml 

The  following  e<]iuition 

Zn  +  SO,  U0bZiiO,9O,  4-  H 

luoMut,  that  oue  equinlent  of  meUlUc  rinc,  hnring  been  put  into 
I^dnUd  aulphurio  witt,  the  wuer  uf  ihu  •ulphurio  mmi  hat  )«*« 
deoompoaad,  tlie  ncult  being  on«  equinlent  of  sulphaM  of  oiyilc 
of  xtnc,  uid  an  evolution  of  hydrogen  gaa,  ibua : — 

Za       +     80,     U  0 


The  oi|uda  ulda  tn  geMmllv  ropntcottd  \ij  &  dwh  placed 
ow  Mtt  MlU  latter  of  Uulr  sjin'tiul,  thu*  -— 

A  ouuui  Acetic  add. 

5    „       Oxalic  add. 

9     _       Tartaric  add. 


no,  A.  3  HO.  b  Iho  formota  of  th«  neutral  aoeUle  of  I«mI, 
which  cooUin*  throe  f>]uivnl«iito  of  wilor. 

3(PbO),  A  ii  tho  formnU  of  tho  tribaaia  aootate  of  lend,  Ih*' 
figm*  3  OB  Uw  Ivft  ratdtipljing  the  namber  of  «)ulTa)«nl»  of 
tDEjde  of  1«4  betireen  pnmilheMa. 
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ArpixiTt.  Nbidc  of  lh«  Ibir*  ty  liitM  of  «blcli  bodifa  of  m  iliiMmfiw 
Mliua  niuU  «T  combine.    All  cooipouniliar*  Um  nsult  of  ibal  (brw. 

ALtimiD.  The  lerm  aUehf/d  u  •  conUmdioB  of  wantm,  whi<h  mowi 
dalifdrQgcnalod  Alrahol  (tutM  omtrt*agtn4tiu).  In  cflctrt,  (be  earn- 
IMtilion  of  atdcbfi  b  C,  U,  0,  (thacii  toaVifeurettuiialcntaof  caMmi, 
tola  oqniwlanU  «j  bTdragon,  t«v  tqainlcnb  of  oiirgHB)  |  (bat  of  olcoM 
faC^  II«  Oi  (Ihtt  li  to  Mj,  four  ofiii<r*tcM**  of  («tbaii,ds  e^aJialcnU  «f 
b7ilniB*o>  ("o  ofolvaltnU  «(  oirtcn).  AUUi^  "—'■'",  UmmAiMv  two 
•ijajralcnia  of  hjdroftn  ln>  Ihui  ktcohoL  AtiUhjd  b  voy  laM  (oid 
^MlourtMi  i  tt  hu  a  Mfi>cMlii||  Mhtml  odaur> 

Amoktmot  <fiom  i,iM,paflf4,/trm),ktM  nf  ■  iubctwiM  vbioh  bat 
■B  bnipdv  fonn ;  lor  ciamplp,  ■  lamp  of  cfailk. 

AntTBMiin  (fram  i,  nol,  Uup.  tmitr),  »  Mid  of  •  (ubMuM  vbUl 
wntiiiw  no  wnter ;  lor  cxunpk^  (ulph»te  ol  polMh,  part  mIU  wliibtaM 
^■ciil.Ac. 

A4ti*  Raai».    A  mulure  of  hjdpothloric  (mnnotic)  4fid  at  niMe  ochk 
I  oollcd  from  iu  propcitr  of  dunlrliv  gaU,  whicU  wis  nunod  by  ol- 
r<biniuti  the  king  nf  M<  Ktetalt. 

BiM,  >  Urm  g«ncull;r  applied  to  iJkatioi,  ennhj  luti  otiiAablo  MMaUic 

VI}  d«^  which  are  looked  upon  w  the  hue*  of  the f — 'S  (nltl).  null 

Ing  tnai  lh«r  union  with  acld*.&c. 
UumrLiii;  it  nuiil*  by  mixing  thotouihlj  Iwo  paiti  of  piiltwtMd  Uaut 
[((bltutaiUor  poloih),uid  ont  3)>ttofwltp«uo(nttaloof  pou«li),o»d  it- 
-  llticnting  (ho  mittur*  in  nuceoiiTci    portion*  In  an  Inn  bdlo,  or  in  a 
erocfbto. 

BVLR.   Xw  VOLIIKI. 

CaLtiaof*,  luune  of  the  cxtorloi  enrelope*  of  (h«  crib  of  ohicfc  Ibe 
Mfqna  Itaiuo  of  >ood  eonibU.  Collulow  hu  (he  earn*  oompiMiluNi  m 
Muoh  (<',,  I1„0,^.  Old  linen  rap,  papor,  elder-pitb,  &«.,  oonMt  niMtlj 
(rflhat  Mbaianeo,  and  Svodlth  filtcrins  pRprr  is  slmoM  pure  ooUuloHt 

CiiOLBfT«Ri9Bi>a&nr  matUriehSnli  ii«xtraict«d  from  (ho  bnuitiiffM^ 
gall,  and  lirei:  it  niKaalao  In  blood  and  in  (ha  j«tk  of  cg^  TbebiHu]! 
nkuli  found  in  (he  gall-bladder  «A«a  oeuiat  of  alaseal  pun  rhnlwIiilM 
Tbe  calculi  troateJ  by  boiling  alcohol,  and  docoloriwd  by  ani*«l  duMMt, 
jrleld  |nn«  «hoU«t«rine.    That  whUii  diitinguiihoi  eholOMme  from  all 


I 
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«tbs  (Mj  MibiianaM  h  QuA  U  mdom  bo  •apotuflcd.  mA  that  it>  point  of 
hnon  i*  tnjr  Iiifti. 

C<>i>t*K)nuTi«ii  ii  ui  optnlion  by  mconi  of  which  the  Mluliun  of  « 
•utKtaDc*  ii  ndiun]  to  ■  nskller  bulk ;  tbii  it  f^ncnll;  dons  bf  halluin 
efl's  (uiuiilc  ponion  of  the  liquid. 

CojimTUutci,  nunc*  of  the  mdiTtduiiI  mbaUncoi  of  vhl<ih  unnpouadi 
ranmit;  tbu*  tli«  MuMitneau  of  nlphiuic  acid  {S0|>  an  lulpbur  «n4 
oxjfni :  lb*  cDUtilB«nW  of  lulphnbr  of  poiiuh  (  KO,  80,  >  nic  (nlphiHta  j 
tmi  •nd  potiuh,  or  niljuliut,  potoaium,  and  oiigca. 

CaiDTiLB  (from  KpvoTaXXoc,  w)  nuDrrai,  at  Mtino  nbtUmittt,  in., ' 
which  naniTnc  •pDninncouilr  a  regubr  and  dctenninatc  tana.     CtyiM  it 
Ihe  namo  of  a  ipccii*  of  gltM. 

Cinw,  rtrUl  trhidi  hM  hi  a^uarc  and  «qi«l  muhctm.  Diet  ua 
«obM. 

DNTxmtnotr.    When  a  liquid  Mnt&ini  aolid  particle*  heatkr  than  tal4  j 
theae,  ordhurllr,  vill  gradual);  aahaido  i«  the  baltom,  if  the  nholc  he  tel\ 
at  f««i.  Tho  aopomalanl  Uquor  majr  then  be  Hparated  by  car«fiiJIjr  pourins 
it,  or  (iphanins  it  olT.  and  thl*  ii  nltcd  dccanling.    Uccuntalioii,  ihrrvtnfc, 
aai«on  iha  aanw  pntpo«  u  flilmtian. 

DacairiTiTK.  A  lulalanrc  ia  atid  to  decrcpiUto  whim,  im  Iwinji  n- 
pM*d  to  hoal.  il  craekloi,  and  flica  off.  A  Camllur  ItluiUsUim  i*  ulttTvil 
bf  Ihiovbg  ntnmon  mil  In  tho  Arr.  or  hcalinc  h  apon  a  tnHallio  pUlp,  or 
In  a  onieillle. 

DiLiQcacaiT  (f>oni  drli^uttt,  to  malt,  to  hacom*  liquid),  k  nid  of 
■  aolid  soWlancr  shivh  jpsduallt  fclla  Into  •  Ufntd  br  ahaOftiit^  meUufc 
from  Ihr  atmniplirrr. 

UiKtaixa,  it  lh«  nam*  of  a  iiwdn  of  pum  into  Hhioh  Natrh  !■  tun- 
nrlad  bjr  h«atin|  it  in  an  nm,  and  vbirh  is  oitmuvFl;  ii«il  li;  iWicS' 
prllitaai,  Ac^  nadcr  th*  nans  ot  Brilitk  gtim.  The  [Winj-ptMl  (Uaupa  af* 
all  (mnnMd  on  (hr  back  vitk  dvxuluft  II  dvriTi*  lla  name  fiwD  il*  rtlrrt 
upon  poJojiMd  ligbl,  fia  aaluiiM  taniliv  tlia  plane  of  polariiattM  to  t^ 
i^kl. 

RrrM«H0(3Ns  (ftom  ^fUrttren.  to  blotaom),  fctmatioB  of    analt 
aciculai  ajiUtla,  like  a  6o«  boh  or  mooldiiw*,  i>a  ih«  Mrfwa  of  bodtM, ' 
vhtoh  la  pTDdueod  b;  the  crapoialjon,  or  loaa  of    wat«r.  of  nlioo  to\i- 


EavraiiTun  (fron  i^Xrrfioi:  —furiliitl),  ri^ifio  lo  CrdniTaar.  («  at^ 
OMil  from  orw  Ttaad  tnIO  anolher  ;  bj  (hia  proccat  s  miilurr  of  hrtty  and 
of  ^tbl  i«rtlclis  mar  ^  «Fpanl*d  from  rach  otbn  1>t  Mkijaf  tW  ■«■ 
«ilh  water  nnd  catirfull;  dmnting  it,  tho  walrt  carrWa  off  Hw  light**  par 
ticin,  whilit  the  hMi'ler  poita  anbiidc  In  tho  bottom.  IMaUio  ONo  an 
Mparalcd  from  tlisit  pia||u«  ts  lUa  nf. 

EiipraivwtTtc  (fmn  ifinip*w,/lt«n*);  mm*  of  ■  Aa|maUa  aart 
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PMuUm  odonc  praduMd  by  nibmkla^  ci|Miic  wiWwwi  U  iwtBoOiw 
hMl  in  chM  fiBc(>>and  Ihmrfor*  osl  of  the  voatacl  at  the  >ir. 

EtVITAUDT  (rram  ^^m,  ci[Ua),  and  Mfrrf,  to  Iw  vonb^  «fMJ  b 
Talue.  The  laa  eqaiiilcfit  naini.  thttrtare,  tit  ntuBbos  wkirit  lUplWHil 
lli<>  pondenUa  quantHiM  in  whicb  mbilxioai  ma;  mulakllj  rtphw  <atb 
Mho  in  dwmiMJ  ccatbiaalJM.— (See  the  chapter  im  Sffiva/rmlr,  pap 
aid.) 

EfffWH  (ftem  •«,  wW/,  ntfi>,  friM^);  il  k  m  eeJourtf,  t>lada««^ 
UMcleM  tii|Ulil,  wfaldi  i*  t'**V>  ''^*  ■  ^''*^  '>^i  (^  «>iM  abindHdlT  la  lar, 
r^jircitll;  In  tke  aninul  tar  oMnined  Iran  the  diMilkUon  of  ham, 
bonra,  Ac, 

t'lLtta.  A  (tiainet.  To  filler  it  lo  Mnan  thre«gb  liaen,  paper,  Ac^ 
or  (nr  niiMtile  nuletial.  Thi*  Ji  an  operMMo  of  oeaMaat  o<-«uti»aw  In 
■ntljrliial  expMinwnU :  il  oonaiU  in  iciwnting  the  wlid  parlkki  which 
niaf  be  nit«d  ap  ■iih,  or  mufNouM  id  >  liquul ;  thn  ■•  gcMcall; 
bjr  oatting  dratlu  <liKi  af  good  >biio  Uiering  paper,  of  prvpv  <Hwnninn»,' 
llg.  1;  lUdiageachcf  lheMldkK«frr•tlntohaI>ai^flg.3iB^d  then  aialalaliai 
quatUn,  fig.  >, 


il  hM  tb(«  the  appauancc  rtfrnwated  in  Sg.  4. 

The  pnper  Alter,  pmpaltd  n  juft  atlil.  ehnalil  hr 
pui  into  •  glui^unnel  the  Mm  of  which  (beuU  be 
at  no  angle  of  SO;  and  it  b  adilaablo  tW  lh«  ; 
Cllar  tbould  not   oilrn(!    Winiid  tW  brin 
liWBal,  but  W  Mmetrlial  b«l4ir  ik 


^ 


4, 


«  of  iheH 
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in  tbo  ring;,  or  Mmul  hm  rFpnsmldl,  or  other 
proper  uiiiturt.kiulnlWpmioiulf'inoiKniinft 
Iht^  fihsr  MHh  *  lllllo  ntcr,  tlw  Itquoi  M  to* 
til(OR>cl  !■  |>our<il  inM  It,  tin  fllbale  M 
recoiVMl  in  ■  gUM-bc«kcT,  or  rtMii,  pUcdl 
under  tlie  hinnct  in  nich  B  manner  th*t 
(ho  drop*  or  l^uid  £UI  *lKDIinglj  vn  the 
uilc  af  ihc  imel,  ia  otdor  (n  promi 
ipluhlng.  Tho  Killil  partiein,  or  <vur»c 
arc  reluned  bf  Iho  Attn. 

OtinKi. — PoitioM  of  rotk  or  eartlu  ahich  adlicre  Ma  meUlln  on. 

OiATiTT  (srKiric),  w  Ibo  rcUtiic  *Di|ht  at  a  hodj  ot  m  «nain 
tolumeriiinparrd  to  wioUia  body  of  Ibo  nine  lolnme  t»kf  «■  >  itwiilwrJ. 
It  tiprcaH,  ihcrd'arr,  lh«  proportion  or  ijuaniiiy  of  malM  oantalnMl  In 
■  bod;^,  cauporad  *ith  tho  proportion  or  ^nuitily  of  aultOT  rmlaliicil  bi 
another  bad;-  ufa  laDio  bulk. 

Tbe  ipoclflc  (imiilit  of  loUd  uid  of  liquid  bodica  i*  camFartd  vith  llial 
of  pqj*  dlMilM  -nttt  U  CO'  Faht. 

Om  <ubk  foot  of  luch  walw  nigha  lUOO  ouneta,  anil  lla  panlf  bcui( 
lakMl  a*  Ibc  unit  or  point  of  oompaffion  ■•  markt^  lliua  l.OOO.     When, 
ihCTafore.  vc  fliid  the  *pecilk  gniity  of  mernuj ,  ht  ezanplo,  rtpnpiMU< 
bf  1S.MI,  and   lliai  uf  bar  iron  7.IB8,  il   moaiii  that  bmkioj  i*  t>^ 
timta,  and  bar  iron  T^  lim«a  tiaatiar  lliaa  irni*r.  or,  in  olibM  fntia,  , 
thM  vtlUil  one  cubic  fool  of  pure  dinilled   walct  ireight  1000  owicM,  an»j 
cubic  fcM  of  mcrcurjr  naighi   13,&U0  oudc«.  nnd  one  cubic  Aiot  uf  btB  ' 
7,TIU  ouncei.      The  method  of  uking  the  tpecific  gravity  ef  bodtt*  ia 
deacribinl  in  all  irtnlii^  of  ehtmiilrr. 

Hvoaoicoric   ((rain    u7|>d(   nnu/.  nnd    Otiiriw   I    lealeh),  maam  the 
rooMure  which  rulolaucca  aliMrb  iponuaeouil.v  Innn  the  ■tmoapherei  tlie 
iMBiHMnI  b;  which  Iho  (|u*ntlir  uf  moiiiurc  conuined  in  Ike  air  tl  ' 
afpujulaaliitl;  aKortuucd  it  calM  ■  bjgnwcope. 

Hritain  ((Mm  M^,  WMlrr).  ConipouniU  rouldng  frodl  tba  ilaim  ef] 
aeidii'of  haM*,or  of  mIi*  wltii  trtti,  iu  Kiod  and  <l«tumlned  pMfnMlonk 

(ailTtON  aifBit**  tKrttnii  lubvUnceiv  *''^  **   in><.'>pi<aU*i  fo*  exaoiplr, 

10  Mdn^  flonanltr  for  Iho  purpoar  of  etiminaiii^  tolalile  •utauom*  bt- 
fan  ai^iJiiini..  but  umMiinca  ■!■>  Ibt  modifj^ing  tbr  Hat*  of  oMIaia  bo<lw. 
Ifnitkm  it carrM on  bathe  Uboratory  in  eni«ibl«^«(«fMl«*of plallnus, 
ofaitrn.or  of  ponalalD.  a*  the  i-uc  run/  ba.    [Mhie  ipAnf  a  Milafaim, 

11  k  nm—ry  to  ^  it  HiMonshl;  ftrM.  for  othcrwia*  a  pnjeetiMi  ni|ht 
laka  place  aad  a  laa  b«  walalBad  which  would  litiatc  tW  Mitydi.  TV* 
cnidfale  or  safeule  u*ed  for  the  jturpo**,  ntiiM,  «l  ooimo,  be  at  Mick  Bale- 
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ml  H  not  to  b*  affKUd  bjr  tJtc  tnbatann  igniwd.     Pktnmn  i 

l>  BMl  CMM  pnfvnUi)  to  uj  otte  far  jgnlliiig  pMcipUaM*:  bat  tk«  «p*- 

Moc  diMld  beu  in  mad  Uwt  lime  eijiaaf  n  nUadU  ua  UaU*  to  W  (i- 

iimd  M  dtMroftd  b)  manj  Bihdaacak    The  bUovtnit  dtwMJen*  bmI  bi 

MMadntto:— 


N««vr  BMti  »  ■  plMiMin  miable,  I.  cwntio   ■OwlU*^  or  alkalar 
niMMM  :  oemtqueinlj, 

Ho  MltpMn.  cauiUc  poUuh.  oi  loda  ; 
UccauM  in  auch  >  caw  praiaxj'ila  of  pbtinuM  MNlU  be  A«M«d,  ef  «dan^ 
■1  tiienp«nM  otxbt  crudhlc,  whifh  u  Ihtrebj  rtry  nwtfc  UtMked,  aall* 
found,  bIW  i1i«  m«ll«d  hum  a  irlthdnmi,  cav*nd  «ilb  wdcmtattoa*.  Tbr 
pnHoijdc  «f  pluinum  diBoUM  in  the  alkali,  and  gira  il  u  pwa  cotovf. 

3  No  sLktliiw  tultihurcu  ; 
Not  wIpbaM  mid  *ilb  charcoal  powdor  i 
BMaiuc  alkaliue  lulpliiiMU  Oct  upon  platliiiin  irftb  Mill  (TMlar  «—y 
ihMi  Miutif  alkatica. 

3.  VomdalticiuliaUtncM  : 

Nor  anr  miilUTa  ohlch  mj  ;ielil  a  noUIlic  rtalduum.* 

OtU,  lUrt*,  ami  fpptr,  naf,  howcTM,  bt  hM(4>il  roil'hol  in  ptali- 
num  nvciblta  oiihoat  riak,  provided  th«  1i«ai  ba  nol  too  n««r  tbe  poMt  ■( 
whiih  thoat  moUili  hue ;  but  melted  i.uii  e*aaol  bo  pour»d,  rrca  in  a  mM 
pMlnum  cniobte,  vtlbout  >|wl!lDg  >l,  a  drop 

l>r  tuu  ; 

Of  ti>,  nr 

or  BinvTn,  Uling  npon  a  ml-)iot  platinum  vcael,  innriably  maJM* 
a  bole  In  It. 

4.  N«  phoaphonui,  (n 

Plioaphoric  acid  mlxMl  wWi  eombiMtiblo  wbdanoMi  nor  mi;  nii- 
tuTM  •lucli  can  jitli  fdwafihaa  t 
Bmmdm   thojr  would  form  pSMjtluirtl  ff  phnnam,  ia  eoaafiiiiMwa  «f 
vhMi  UiB  cfuolUa  vould  b«  nplWd  at  that  point,  or   n«M    Unmu 
>hri relied  up. 
J.  Certain  Maraiuo  oxtnaa  muat  nol  b*  hMlnl  M  a  •bite   beat  la 
ptttlnum  Taaaal*  ; 
Beeauaa  it  oAaa  happvna  thni  at  audi  a  tempetMur*  ttiqr  part  with  tb*lr 
ovrgcn,  in  coniNiucnvc  vt  vluth,  ilinr  mcAal  aoay  fbrn  on  allaj'  with  ih« 
ptatinnn,  and  ftiu  damagr  II.    Tlia  melallls  aiydca  whkh  hare  tfao  moM 
teatoKj  Co  bMwme  thiu  rrducad,  *r«  ih«  osj4m 


•  Mit,  ■•tM'»i»ttlt.B'UIU(«lu,«ai>lu>Mtiia  MiaBteatMoBiMaWaKrAH 
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HI 


Of  tin, 

Of  knlimanji, 

or  biNnulh, 

Of  rapper. 

Of  cobull, 

Of  oicksl,      If,  hovanr.  th«  h««t  b*   nod(4«t«,  Otrj  undois*  m 
rhanf). 

risUnum  cooMdm  Miily  ■>()>  aii.ioirit  mil  vllh  OAkMO,  wlunfM, 
th>  anmcl  U  pktiimm  cniciUM  «ith  chncoa),  li  -rtrr  Ufb  UBpMMoni. 
MBit  b»  a<nM»i. 


laiMaoTiiii,  cbcmhaUjr  poi*  \itl\gtk 

Impmuti  (To).  To  Itilckan  a  Uquul  coiUlning  ■  Bibttaom  is  tolutJvn, 
b;  bollJBK  air*  paction  of  iba  lli|al(l.  VcgcUble  oxliwta  an  inipiaaHil 
imam. 

LaTiOAtion  <ftoD  Jlrvu,  tif^)  to  rcdiu«B  nibnunce  into  an  impsl|i*bl« 
povdar.  Thin  i>  dvnK  b;  grinilinii  ihi  tubatanco,  nilm.-D(l  to  a  pwte  viib 
valar  or  tamo  oUwr  li<iuij,  u|>aii  n  Hat  atong  w  alab  wilb  a  msllor. 

Lmci,  a  blue  <<olouring  malirr  obtwoeil  fmn  a  *pKit«  of  Ikhm 
(iifVii  /Urrlio).     U  a  a  moil  dclicnlc  l»t  of  th*  pnacccc  <if  add*. 

MiK»u'>  AmuTLB.  TMt  appAraiiu  i>  i-aiplq^eil  fiM  lb*  dvUcthn  •( 
•MMW  b]r  linl  tOBiartuig  it  intn  araeniurcdcd  bjdngHIti*'  d**''  >(•*<■■- 
^Mins  thai  91  bf  haat,  vhidi  then  iri«l<l>  a  d«po«t  of  inaMUic  aiMnie. 
Thp  appaiMtu^  nedUM  b;  Mm«>*.  Kitpp«tia  and  Kampnwn  of  Cotanr. 
hu  been  danAcd,  pwc  3S3. 

MtTKAai.  Chcmioal  Rulu,  of  the  (onn 
here  rrprotvled. 

Kmm-    Sft  VoLuaft. 

HnMsLa  (A«in  itiAv,  tetiu),  !■  a  hjrpo- 
Ihetical  Mdioal  dtriiej  ftnm  the  tmiufiinna- 
tlon  ef  Ih*  eiemenU  of  vood. 

UoLRTirLBi,  exvcvdinglj  maU  portlona  of 
niatlor,  of  which  bodies  an  tuppoiMd  to  bt  faimnl.  The  lUfferencM  bMi 
a  DiDtoruIe  ond  an  atciin  !•,  Ihnl  tho  nol*culK  i>  rappoud  lo  bo  IbfMod  of 
MMml  •len>,  (o  the  diapoalikin  or  amnKnn«at  of  which  the  nultculo  oma 
in  tfmU  form. 

Nm«mu*  k  Mid  of  tho  luMro  of  niMbsrHif-p«orl,  and  of  a[l  wtalnMM 
vhich  hat*  tlial  appfineo. 

NsvTMUtiTiw.  ^^'  ben  nti  octd  and  boao  are  matle  to  re-acl  upaa  (ach 
Mbtrt  all  for  eiamplo,  when  tods  la  pourvd  into  tutphurk  acid  la  nicb 
propoiliMia  that  the  liquor  no  longer  reddmi  litmui  paper,  noe  tunn  Ur- 
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GLOSSARY. 


OMrie  rM«r  bm««,  fUr  ai*  mU  to  !■  Mutnliaed.  a*d  tb*  mull  of  it* 
rwlilnrtinn  a  ■  «lt  whidi,  la  tlia  iinaent  iiHtMicc,  would  ba  QtMbirt 
«ll<Ml|ilMlearnda). 

OetAU»aaM>,aTttalhniattl^liet^   Wa  |jn  bet*  Um  tam  of  ** 
npitar  oeialitdfon. 


OMuaie  w>ilMwa  Moai  M  M»  *«|*Ukla,  M  the  aniaul.  or  ta  ito 
^MmltEU«doin.  ThoM  Bhkh  Mm«  M  Iba  anlMl «  *«||MaU«  klatAai 
ba^  Btgwiicd,  that  >•  Bt^|  balks  ■**  O^l)^  affanir  bodi^  Th 
■liiMli,  aktch  are  inert  or  inMpiniMil  bodlnk  h*  cmlM  fao^afa 
boilM. 

PoWBVMn(To).  Ta  pMapon  •  klab  erbi  ■  BMitai  aiT pwpbnTt 
Is  erdar  to  ladnco  haid  Mibrtwct*  InWMi  impalpaUe  povdti. 

PaacirtTit*  ((raot  prteifAiatt,  to  /tJV  rfMm),  ia  lk«  naBe  pfwi  la  Mb- 
vhkh  hara  btcn  Mfiuaud  hmn  tlwfr  aoliition  ia  a  aolid  aM*. 
,  btocanple,  if  ntaiiaaor  mlphaic  irf  aodK.  oc  dilmc  Hilpfaunt  acid 
'^  bo  aMad  to  a  aslaiiaa  of  aealBU  of  lotd,  a  «hUa  ptfiritTirhich  b  nilphate 
of  l«wl.  wOl  Ul  do«B.  or  ia  ifcaMtal  laaCiufic  vOI  be  piwf/Uatetf. 

ll»dUiC3rt,  ii  Cb*  aanw  ({no  to  asy  wbaliMc,  ohicli,  in  Ibe  aeaaw  af 
a  ebtMical  mtijik,  nay  be  ttafXojU  to  detod  Ibe  fmtan  «t  alhae 
eubaaooai  t  far  cxaaiFlc^  if  a  Uitla  laAalon,  or  ttoctore  at  nnyini,  be 
pootad  lalo  a  UqDor  eoataining  ■  «li  «f  penoTde  of  bv,  •  niffli  Mi^ 
oriMV  (iafc)  <rtll  ^pear ;  ibIbdOB  of  nwl^U  b  ftteafate  a  w  ^ii  *r 
IMNOtTda  of  irao.  If  a  drop  cf  acid  ba  paomd  into  ■  Una  aetotloB  el  bt 
DM,  Ibe  aolDtiMi  u^attij  1 1  mini  >od  {  Ulaut  b  tbento*  a  n  ^wrt  fc 
addi. 
,    RaMBT.    Chwaical  *caMl  el  iha  roOowiag  ihapc 


( 


S4iiriitLi  EiMHL  "iiTiMaaiiw.  «hkh,  17  eaaabiaim  wkb  acMi^  «■■ 
femiNlM. 

SaU*.  CMSpMOidi  iMubing  ftom  the  action  of  an  acM  apoa  a  baa 
<Mtt  Bui),  er  fton  tbe  aeliea  of  tvcnhaUnoM  oa  eaib  Mkar.  one  of  oUcb 
Mlac  m  an  arid,  BeolnUn*  tba  «lb«T,  •bicb  Ibcn  aeto  aa  a  ba«a.  Aa  arW 
•aft  b  a  «h  b  vhitb  Ibe  add  b  b>  eietat ;  a  bMat  *aA  it  a  aall  In  wbbb 
tbebaae  pirJoaainetoa. 

8ot.is.1T.  An;  mbelano*  >hkh  vUl  diaaoUe  anatbtt.  Water  ia  ■  at- 
Ttnt  «f  Mpr,  and  of  a  iwt  mmAm  tt  WiManBw  j  atbw  la  a  •ol>eni  of 
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KU 


hreminr  ■  mpKury  ia  ■  Kdieat  of  gold.ntTC*,  liOi  lio.;  tMltvl  line  ia  n 
folmit  of  copper. 

Si'HiJHiTi  (tVom  tublimii,  hiffh),  ii  Ihr  mull  of  «  di)  (UililUtlon,  in 
oonatquenDr  af  nhich  l>ii'  >u1»Uinw,  ariei  )»iin|  hMn  in  ihjhmit  bf  Ibv 
■ctien  lif  ih(i  hittt,  oinilriitn  In  ihv  upi'rt  or  coli)  paiU  of  ItM  itMsl.  Thu*. 
ir>ulphur)w  liaat(<d  m  ■  flnik.thu  fuiuMwIlI  rW  and  MndenMin  the  up|ivr 
pari  of  th(  lliuk  in  ti\r  form  nf  ■  jrrllov  iiowdar,  Thkh  ii  niblimrd  lulphut, 
rJimmohl)'  citEJ?d  flowprn  of  uilphur, 

TKhr  PifKiii.  l'>p«n  vhk-li  hKTc  brvii  dtpgwil  in  tohitlnni  of  rorUiii 
ri^Ulilg  oolourinit  mallon,  or  u(  certain  mIuILdiu  of  invtalJlc  ntU,  capable 
of  aMuming  a  diilinctite  or  rhanwtcrlalic  colour  wh«n  put  In  cwiUct  ■ilh 
Olhtr  nibataiicoa  for  whiib  ihtj  ate  umJ  aa  a  tcM  of  Iheli  prnmcr.  Thiu, 
paper  tingtd  blue  with  lincturc  or  wilh  ariucou*  nvlulion  of  IiUdd*,  Inrna 
nd  ahCTi  put  in  oonlacl  *ilh  aciili.  I'aptt  linit«d  ;«llow  willi  lh«  aalution 
ef  luimcric  tunu  lirorn  b^  ciAlact  "itli  alkali**.  Pb]iw  ilipprd  in  kIu- 
lion  o(  red  rabbaii*,  j*  gmj,  bDI  il  lutna  bright  nrd  Itjr  contact  irilh  acidi, 
and  bright  Rri'on  b^  contact  with  alkaline  l'ap«t  which  lu*  been  inmerwd 
in  Mdulian  of  acrlaU  of  lead,  lumi  black  bj  contact  with  lulpbnnltad  h^- 
ittfUi.  f^prr  wliich  hai  been  immcned  In  lolution  of  fcnoojanuy*!  ef 
pottanium.  luiM  bjua  b;  cunlacl  wilh  a  molution  of  a  mU  of  lra&.  Paper 
dipped  in  •olulioa  of  ftnicfaiiuri-i  i>r  pcilaiwuiii  luriu  blue  by  ooMad  with 
a  •olution  of  a  protaaall  of  iron,  but  i*  not  nlt«ied  bf  one  of  a  pfnaM  W 
iron.SLC^  ttr. 

ViM.(iMa,  i*  the  name  nircn  lo  Ihe  ipon  occupiedb}  Iheporotakd  mole- 
nilci  of  which  Irodiai  roniiit.  ll  ii  imporlant  not  lo  conraund  the  saw 
of*  bod^  with  ila  6itili  01  eo/uiw.  The  lomi  loliune  refen  only  to  the 
dlmenBtmi  of  Ihe  hodf,  and  it  aJvayt  eipreiaia  tfao  place  which  the  bod; 
oooupic*  in  (pace.  The  denail;  or  gmilj  of  *  body  ia  moir  or  !(■■  con- 
ndamUe  in  piapartlon  aa  the  mailer  of  the  bod;  ii  mai«  or  tern  compact 
wbU  datotnlnca  In  wei^t.  The  nou  of  a  body,  bovevir,  depend*,, 
■t  tbe  Mmo  lime,  upon  it>  lolume  and  iti  dnuii)',  and  ■■  laprtagBlad  by 
the  irnghl.  Two  bodiea  of  the  aatnc  ir<i|thl  ha'*  necMMnly  Ibc  Nme  mni. 
A  poood  of  lead  haa  Ihe  lame  mas  aa  a  pound  of  cotk  or  of  down  i  but 
•mk  and  down  licing  much  lea  dcnac  thou  lend,  are  much  la/ftei  in  liulh 
or  volume  than  the  latter. 

Wootic'i  AmniTiB.  rram  the  name  of  Ihe  inTentor.  ii  an  nppo- 
nlu*  which  onnniila  of  aMMal  mbnlMcd  icaark  for  the  purpoae  of  Aielli- 
lallny  Iho  abaofjition  of  ^Ma  bjr  U^uiik.  ThtH  Oaaka,  or  teaacli,  an  an 
ihpoaad  and  conDoetad  b;  alr-Usht  lube*,  thai  the  fu  whkh  hai  n»i  been 
ahMriwd  b7  tha  IlquU  oonlalned  tn  the  flnl  (laA,  ln*tne*  thai  contained 
In  tha  leoend,  and  ib«n  that  of  tba  third,  and  m  t».  Wc  rvpnwroi  the 
■ppnnitti  Ixn :— 
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It  ia  III*  nrtorl  Erou  wtuili  tbc  gaa  to  I'  '^■njtagvd,  ud 

.  oonoMtcd  wiib  tke  bMU«  A.  B,  C, »-  A.  B.  c;.  W- 

UV  b«ttl(*  vUh  tiate  labnlai*  m  opmJBe^  lltlol  «Ufa  psribctly  itf-tlghl 
ooriu^  whibh  are  porfomtnl  for  Ibn  KdmUon  tt  th*  ra/loui  lubM.  Tlw 
bMtla  A  tad  B,  n  auJ  C,  ar*  «aniweUd  ImMhw  bj  imim  «r  (bw, 
<x  parti;  iif  kImb  anil  of  ruianind,  at  of  wdSnoi;  «M«ttlioac  M  D 
and  i;.  Tlir  •timwhl  lubM  S,  S',  S".  >K  nMf  tubMu  the  objaoi  of 
whivh  U  to  prsrtnt  abaoi^ion.  The  lnb«  T,  D,  K,  ibouU  <mlj  dip 
a  lorr  ihori  iliitanM  iiilo  tb«  liquor  in  the  botlin,  otlifrwiw  tb«  tru 
boltlc  vould  ha>c  U>  bear  a  mm  or  Itas  ronadcrabta  pr«MU>*,«btD)i  nuit^ 
(on*  ttif  mrlu  nul.  Suppotr,  in  rBet%,  that  th*  mU  tubw,  T,  D,  K,  F, 
«••«  to  |dun||D  iuio  thn  liqulil  at  ihvii  rnpociit*  botll*,  ths  fini  1  «f  •■ 
inch,  tlw  Mcoiiil  |  cfui  liiL-li,and  lli«  thirtl  |  of  an  inch  ;  u»i  huUx,  ikat 
tlio  tub*  F  plunfir*  |  oi  }  of  an  inch  il(«p  into  the  iiqiiU  of  Iha  glaM- 
Uakcr  G.  It  i»  M«il;  concoifcd  Uial  lbs  piomirc  vould  bo  equal  la  tW 
*«gbt  (f  atolumn  «f  Liquid  i  in4i  liicli:,  initio  bMkw G  ;  |  +  |,  at  tk« 
•CgghloTaouluiiiii  iif  liquid,  I  of  an  Incli  highin  boUifC;  I  ^  |  4.  |, 
ot  I  ef  as  inch  prcaturc  in  bolll*  Dll  +  l-^l  "¥  It  ^ti  t^  i*  1 1 
Inch  pmuuc  in  tbo  tint  bottle.  Wher((ai«i  i(  a  bi«*I  autub«  of  boUlM 
w«c  lucd,  it  >•  ntaamry  t«  lako  tan  that  tbt  tiib««  aiiif  rtMk  a  Ami 
doptb  down  into  the  liquid  of  the  botllM  v  Jan. 


I 
I 


TIIX  KXn. 


I.  HiBOoa.  raima.  ei*TU  •*•«■*.  tniHaT. 


SCIENTIFIO    WOBKS    FUBLISHHD 


GEORGE  KNIOHT  AND  SONS.  FOSTEH  I-ANE. 
LONDON. 

Jitl  ptiUuM,  in  Amy  8m, 

IlliulnUd  bj  ■  chandaririk  Proiubplac*,  and  avaiij  WO  Woml- 
tuu,  price  I  is.  doth, 

THE   TllinD    CItltlOIT,   aRKATLT    UtLAKOKA.    OF 

LECTURES  ON  ELECTRICITY. 

OOHrKISIMO 

GALVANISM.   MAGNETISM.    ELECTRO-MAGNETISM. 

MAGNKTO-   AND  THERMO -ELBCTaiClTy, 

AND  BLBCTRO  PIIISIOLOQY. 

BY    HENRY    M.    NOAD, 


Ltanfi  OB  ChonliUy  «  «L  Ohiii^  Iti 
■  llfT  i  * 


CbamlfijT  1  ft  T>inLlM  «q  itian. 


"(n  tlMMl>r<lar«,Hr.  N'miJtracMihetiiogiMof  ■kctituilMiBiM. 
from  iu  nrlicit  iteialatnnrm  to  Ita  lulMt  dkMVolM,  In  ■  clear  ami 
comprehcniiic  mnnim  ;— It  tut>i>lli«,an<]  Ihatnry  tSeifnlly.  a  Tirulljr 
tbal  hu  for  loaie  lime  eitUaalln  •denliKc  liMstun." — Arlitaa. 

"  Thiiii  K  iDt;  great  InipnTtnal  u{Kiii  (liBAinnvmUlJiHi.  Mf.  Kaad 
bai  niailo  the  MM  UM  oi  hb  tinu,  uml  ln'  imfr  tfrn  U  It*  puWl  • 
Tolumo  aliich  Mnallj  a  n)iulib><ooi|ulaiir>n  sf  ihp  pi(nel|>«t  naiagthca 
ta  •lacuidlf."— £ilmfy  titmlu. 

"  TU*  walk  fnbruM  amrj  bnnch  of  Mitno*  IdtaliAnl  vilh  •tMotal 
pbaonnona.  Wi>  Lnov  of  nu  uilwr  rolum*  to  >hM  an  linilwi  an 
itfcr,  ftr  ibo  bm  anil  Inint  mfurmaiion,  wllfa  lu  muih  niBriiily  of  Had- 
iat  f  L"— JUmUomu'  W.^f<w1m. 

"  A  wtirh  much  catUd  for  hj  iho  [inicfw  ulilch  lua  litvn  mail*  iluriiut 
iha  laM  frv  lean  In  lhl>  lat«mili(  Kirncc.  The  iiubur  icte  uul  rilii 
an  hlMoritiil  ikrirh  of  plMUktlj,  «ni]  ih«n  prac«*d*  to  tlf*  a  lUlail  of 
Iha  pbononipna,  wliich  «!•  espfrimmtallr  «>oln4.  Wo  ha«*  wtltai 
rtipn  fmni  \\\e  prninl  of  my  vnrk  of  •rtrnoi>  «ilh  niorp  ■llafMltlW  " 
^  PfilvU^hnip  Mnpnwinr,  C4liti.sl  bj  Dr.  Slonr. 

■*TJii-w  Irf'i'iiirn  pmrvod  lhm<i|th  all  tho  cnulaliMa  of  alaMiMlf, 
•Imaaiihiiric  ai»]  inllikic  -  macnrtitm,  uid  *(*o(n>-mafnftiMi )  OM* 
tlliUin)!  Willi  iiiiiKnrtti-  ami  Ihonnii  •eMlririly.  Tha  npnilMnti  ai« 
wall  illuttialad  willi  imoilouU ;  anil  (ram  Ibr  rmif  diwriptiO)  of  Ibtir 
poifirananoa,  Iho  voch  i*  moirl  viliwhtc  (nr  Ihv  ilailtni  uU  amaUUf, 
vkile  il  form  n  moal  coniniioni  tnt-boak  for  th«  ma  of  wicom.".— 
Mining  JowntaJ. 

°>An  able  and  populnr  aonifalallon,  <a  a  (ohjaM  of  kamwing  \%- 
larval,  and  yrty  fullj  illiutmlej  wilfc  woodnita." — i^lknt^nia. 
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No*  puUbfcIng  is  Part*,  Mich  cam|ilci«  In  itvlf.  (irirc  1  s., 

MANIPULATIONS  IN  THE  SCIENTIFIC  ARTS. 


PARTP  I.  AKD  11. 

ELECrrUOTY PE   M  A N I I'U LATION . 

BY     MR.     C.  V.    WALKER, 

CDIMk  or  Tim   NLKTBKlt.   1tJl011l». 


Vutt  I.  contnM,— The  Thcair  irf  Eltdro-CbMniAl  JpcomponlitM. 
Ml  ifiMiuctiona  tor  d(pa*itin|  Copper  ftom  iU  ■atulioii>,~  de- 
MlifMion  of  the  cDiutiuinInn  and  roalugnncnl  of  tbe  nrei—ry 
AppManu, — the  art  nf  Mould-making  mill  Uw  renut  JotpfDia- 
mmM|— Br«nilng  nad  MaanticiK  Ibe  BrnAwl  SpaMMoa.  Tile 
mott  ralnuM  faiHnietioBi  nr«  s^wii  In  t-ttj  magt  of  Uw  Protaw  i 
ud  lbs  eaoaa  of  Wlure,  unit  their  rwMdIaa  ata  w  cIomIj  aefailvd 
Mt  aa  la  oaUa  vran  ili*  h-nt  FKpnitnwd  In  EapM^naBttl 
riiilMophjr  lo  piacti*e  <riih  hiocm*  thl*  b«aitlihl  wmt  int«rt«ilnf 
An. 

Part  It.  contoiiu^All  ilie  nanaMry  inamietkin  tot  PI«Ui«  •n' 
Gildlnc  «r  the  dpponitlni  of  Siivw  aad  Odd;  >iih  mtauta 
dacriptiotit  of  Iha  praptiatiaa  •(  Ih*  lehitJnM  baN  Gll«4l  for  lb* 
pnrpaaa ;— Gleeim-Mrhinc,  4u^  &r.  t— •WiMa  of  itw  mtteMi 
palanM  iliu  hat*  b««n  piiDird  fcr  the  apfVotliM  of  KlacirMype 
to  the  Art* :— the  ahoU  rorming  a  Mniplet«  bIdIMw*  numiMl  «f 
ih*  tiibjwt  on  ahich  it  ImU. 

*.*  Thcao  Tvo  Part*  mat  h*  had  done  iij>  in  cloth 
Price  a*,  (id. 


"To  tlioae  vtwaredoirDitfaroliUininK  "  tlmrouiliknoalvilaGaf  lb« 
•abject*  trcnlcd  of  In  (lib  lill]o  •oric.  •rilh  u  lilllf  cat  u  |K«abto,  I* 
irUl  b«  bMled  at  a  boon.  *  *  Out  mMfkson  Part  1.  appt;  iriib  vqual 
If  nM  naatcr  foRO  la  Part  II., and  vaiMMBmend  beth  M  tha  pinMl 
of  wen  of  our  reader*  •*  uaj  be  datiraui  of  baooniiv  cmimcmmI  whb 
the  bauUbl  art  of  £lattt«l;ii«,''— ^^kraiMf. 

"Thl*  Utile  manual  Mntaini  a  miwt  completa  account  ef  iha  irholt 
procwi  «f  GlMtnitjpa  Uanifmlalion.  We  h«*«  ■eldon,  kdtiil.  Dkel 
•Itli  a  vork  prafia*in|  ta  bit  iuUnictian  fa  Otr  uanipuMlon  of  ant 
art  or  fnam  «f  minubctur*  as  prwtioillt  uieAil  aa  lU*  anMll 
VOlunia." — Ctril  KagiMfrr  and  A  rthUttft  Jainmr, 
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PARTS  ni.  A}n>  IT. 

PHOrOGKNIC    MANIPULATION: 

BY  ROBERT  J.  UlNGUAM. 

Lau  Chmiin)  Aaiit— il  in  Oit  Lihommj  of  the  London  InMiiulion. 

r*MT  III.  conlaini. — The  HiaUv^  t,l  |'1iMii|[Mpliv,  Dr.  ItUUi'i 
ExpanmrnU.  Arllniini,  K('lingni|)h)>,  ili«<>v«>y  or  ilie  ('a1o1>p*i 
Flaoroljrpp,  F>m(V|it  ar  KnnfcUtjpe,  t'iironmljiT.  i'htjmftype, 
CyknMjpv,  C'«laiiiiBalyp*,  and  Anl)<"t>)H',  full  ■iiJ  i?)!))!!!!!  in- 
Mniclioii  fiir  pmcluinc  noh,  akh  ilm-rijilian  of  iIid  nfcnouy 
■PIMialB*,  MgaUm  vim  Uh  proon*  nf  obtaininf  picium  on  ylaa 
piMta. 

Vamx  IV.  «antoini>,~-Fiil1  inMiuoiOM for  pnciitlni  tin- l)aKU«iT«<^ii^ 
or  tbtatt  'if  Uiktntt  imi'mBiniw  or  picturn  <■»  nllitir  dUim;  anifla 
imtrwitinni  wp  il\rn  M  to  lh«  Hl(«1ion  ■rxl  pullnhing  ihv  I'iMM, 
■nil  iht  ■hoU  «f  ihe  iip[HiiBlu)  n<|tiir«d  fully  ilmcriM. 

*•*  Tbow  Two  r>m  mnv  be  hod  (Une  up  in  rlolh  boofA, 

**  In  Ihii  IltUt  work  oa  liaie  altiiplv  •! irti-lJiMia  |iWl  Ibr  punuloK 
«*e>7  I'bDtngenic  proro*  of  iiiiy  tnluv  i  unJ  lh«  •IMIMIV  of  Ifcoa* 
BgtaU  of  Inrominiion  irliich  w  mail  iim  miij  ia  gitBilj  impnirtd  ftcm 
Ih*  amouni  <><'  ImliuiriiKu  trwamh  vbieh  the  aulDor  W  Uouvlf 
bMswed  OH  t!w  Hilijivi.  Thp  I'hol-JKmic  MiiiiitnilMion  b  on«  of  ih* 
fnoai  UBvfui  Manual*  with  wJueN  vri.'  nre  o[vjitainU^.*'^rilfA#iw«B* 

"  Ur.  Uirigliiun,  ahn  u  "vli  known  (ui  hi>  iaUoduitiun  of  aama  aw- 
ful oompounil*  uf  iodine  anil  bromine  for  nttdmat  Hn^ia  lh«  mIvm 
plaM  for  l)Dcurrmltpi>,  ha*  tXMUlsd  hi*  fawk  vitb  fnuch  abiilLf  ;  aaJ 
■w cui  ravonunnd  t^o  PhoLoi(rnioMaiiipuliatHnil««U|i««an*iBMfHU4 
in  Ihs  t>Ta(1lc«  of  '  wit  painling  *  u  iin  Exc«din(l]r  utaflli  UiOlHL* — 
Art  Vniam  .Vagirwniw. 


Joal  fmWUAnf,  ■■J  wttf  if  ftnuir^fd  fit  ty  /^w(  an  r«CT4)M  tf  tit 
PoM  <j^r*  Stamfi, 

AN    ILLUSTRATED    CATALOGUE 

or  ta* 

APPARATUS  AHB  VATEEIALS 

kn^  iBViT  II    niK 

PRACTICE     (»K     PHOTOGKAPHY, 

Incluflni  holli  Data  and  Paper  piocwt. 


a 


WUltKfi  CUltLlSIIED  BY 


JmM  PuUMfJ,  f'riM  U.  U. 
PART   V. 

€ltrtrir  Ctlrgrnjijj  Jlkiriplotion 


Hie  Theory  uid  Plun  Imtraotioiu 

1.1  mt  iiu  or 

TaANSMITTING  SIGNALS  TO  DISTANT  PLACES. 
AS  I'HACTISED  IN  ENGLAND, 

TBSOUGB     THE    COMUIX£I>    AGXXCT    OT 

iflrrtririiii  mill  jUngurtisn. 

Bv  C.  V.  WAI.KKit, 
jiiTTuoit  or  'xLacmoTTrs  MtumuTion/* 


"  It  ti  BoC  B  piaca  oT  olt-hmi  gr^p  iibMl  the  ElrcUie  T«lagmpb, 
but  a  panuou  of  Ihr  Kimc*,  containing  alt  Ihni  m  meal  caMnlMl 
urmird*  •tuintng  a  comiKlvnl  knoalnl^a  of  iu  tUtarj  and  pnrtiM. — 
Pullf  Xrmt. 

**  W*  iliink  Ifan  llllla  vo)um«  contains  men*  populu  jnlbnnatjcni  «• 
ih«  fcitnice  of  OaJnuiic  K1«ciri(at;  w  a  UlcfnpMc  ifent,  tka*  mj 
piililiralion  which  hu  jpl  nppmnd  ;  and  a*  ila  ptic*  placaa  it  wIiUb 
(h«  reach  nf  all,  rr  hmrlilj  n«oinlDtD<l  it  to  our  itmSmJ^—MMmf 
Journal.  , 

'•  Tbis  liltia  work  ia  ilvroted  U>  a  compItM  (iplanallon  ol  th*  mmA- 
imtnliciti  <■(  the  E[«cliir  TrifKrapb,  anil  ol  lh«  niaun«t  Ib  which 
Ktoctricil;  nnil  MnjiKflnni  at*  applied  10  thi*  inMnimont ;  and  h  hta 
iiiit  often  Ultik  to  o»r  lil  I'l  nolico  n  manual  vhich  men  mmpitnlj 
fulfill^  lh«  rfijiiinsl  (iinililioii*  of  nieh  ■  mrk. — .IlitnruM. 

-  We  an  Rlad  In  «i-  ih*  ■  Manipulation  of  lh(  KtccUitf  Tdepnph* 
dewribed  in  «cvurat«  and  intdliftihlei  lanRuirc^,  Inati^  by  an  aiUlid*  mo 
ii  inlimatelii  acquainleJ  with  hii  tubjecl,  and  ifli»  ihenfbte  ram  afta4 
to  ipeik  of  it  umplj  and  bnrflji  — luOidenUT  eavlakieil  bjr  UtaB- 
■rntion*.  and  ]<uU)iihed  in  a  cbrapaLod  portable  tank. — AtUt. 

"  Thi*  it  a  M>ry  irrll-«nllen.  velMUusltBted,  and  inUroiini,  po|wlar 
anonat  «f  Eleciric  TcleEnipha,  bjr  one  (ho,  ftom  Ma  loaf  piMtiatl 
M^uaintance  >itb  the  nibjeet  and  hii  offidal  poailion,  piaaaad  na^ 
fiKilitita  for  rimiduo^  owrect  dctaila-  ll  cunol  hil  (o  km.  •«  it 
deaerrn,  a  Kry  MtOMTe  nle."—  I'ianaatttitital  Jmirimi. 
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DESCRIPTION   OF   AN   IMPBOVED 
AIR    PUMP. 

Arpucuu  Ta  rHiisupiicAL  am  HiuiurAcniRaa  pdrposes. 

INVENTED  AND  PATENTED  BV 
C.  W.  SlKMKNit. 

KJUfUPACCnRD  AKI>  MH.U  lit  TIIK  WLK  LICUISXES, 

GEORGE  KNUJirr  AND  SONS. 
(4m  ir«W  On  m  tail  pf».) 


JmtP*Mulud,/'rit*it.tt»lk, 

GDIDE  TO  THE  ALKALIMETHICAL  CIIlflT. 

PRACTICAL    INSTRUCTIONS 

roa  (HI  DcnunHiTtcdr  ar  lam 

COJIMEBCIAI.  VALt;E  ttF  Al.KAI.IRS  AND  OF  ACIDS. 

BY  A.  NORMANDY, 
Author  of'  I'ntcticid  IntraiuHJoo  to  Rou**  OMsbUj,"  &e.,  he. 


PRACTICAL   DIRECTIONS 
PREPARATION  OF  ^RATKD  WATERS, 

«!1D    TDK 

llarinns  *i'aiQ|[]iua^  of  Carbaiiic  :j|cili  tfos. 

ROBERT  VENABLES,  A.M.,  M.B..  Ac. 

*■  Thii  titile  work  ii  ■  mort  dtcllait  pnutk«l  |dM«  to  ih*  utotlMlkm 
of  cubanic  aciil  viih  o<h«  Tnn]Kiii«,uiil  u  Ibniiuml  phaffnaorutlod 


and  thenpculloU  npplicalion  at  ihi*  add.      Il  h  mti\  afill*!!  Mill  (MIf 
tapltiHilorx.  >ih1  mucb  Uboui  and  con  hara  kac*  lical.jant  uhui  K. 


Th«  whole  of  iho  A|ipar»lu*,  liHtromcMt,  Malni*^  ■■■■I  T*Ui 

dtacribfil  in  lli«M  Mid  In  *Mi(iui  oihcT  Wmb  is  rh« 

H9i«nl  bnuichM  orcapminmilnl  Sdmcic 

aM7  be  pwcurcd  tt 


GEORGE  KNIGHT   AND  SONS, 

HtNiiTmitKiiu  or 

CHEXICAL  AKS  FHILOSOPHICAl  APPARATUS, 

WnoiiESALB  AND  RETAIL  BSTABLISUMEST, 
FOSTER  LAME.  LONDON. 
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QatHOV.  KMGHT  AND  SONS.                         7 

APPARATUS 

NDOUMKV  IK  INK  KTVRT  or 

fl 

CHEMISTRY,                      IIYUHOSTATICS, 
ELKCTRICITV,                     IIVlH(An.lC8, 
GALVANISM,                         MECIIAMl'S, 
MAGNETISM,                     HBTEOltOLOOV, 
OPTICS,                               MINERAUMJY. 
PNEUMATICS,                      GEOLOGY. 

1 

ETC,  ETC. 

1 

1 

t'^kfmirnl  T^tit  and  IW-AjftnU:  and  ikt  mmiM  MfiaU. 
Earth*.  Orrt.  tuut  Jtmemh  em/ilojifd  in  Mr  Artt, 

1 

•OLD  at 

OKORQB  KKWUT  AND  BOSS,  F08TBB  LAKE. 

4 

CHEMICAL  CHESTS, 

ri 

CueiplM*.  <rlt}i  iht  -nmna  ■pii*niu«  tod  w  Miate  n^uln4  Af  (Iw 
niminnii"!!  of  iha  dIAnM  anicln  of  omduwm^  MtauncM  omiI  in 
lb»  Mt*  an  J  Buiubcewci^  m  Iwwibii  fa 

^^1 

!■■ 

H 

COMMERCIAL   IIANDUOOK 

■ 

0V 

CHEMICAL    ANALYSia 

1 

BY  A.  NORMANDY, 

I 

Author  of  "  r>»fiiail  Intrkluttiuii  to  llowV  Chctntat?,"  Mil  Ed<Mr 
of  RMt'*  •■  TftaliM  nf  Clxmksl  Anlljvl*." 
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<tn  rvnauiui  »i 
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OEOROE  KKIQUT  AND  SONS,  P08TRR  LANE. 
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IMPROVED  AIR  PUMP. 
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